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PUBLIC NOTICES 





INDIAN SERVICE OF ENGINEERS. 
he Secretary of State 
for India in Council will, - 1024. 
APPOINT 16 ASSISTANT EXECUTIVE 
ENGINEERS ~ this pecvies, if 20 many 
didates present 
— able ‘candidate must 4 a British subject ora meee 
State In 4 in respect of whom 
of India in Co 1 has 


spd not more than care op ist August, 1924. 
They must either (1) have obtained one of certain 
v yy Ay or —_ a | 
neeri or (2) ve pagsed Sections an of 
bust inie Membership Examination a Insti 


least one full” year's practical “ vs 
Gvil Engineering under a qualified tperience a 
the time when — yA. ot 


Committee 
tions from candidates must reach the India 
applies later than ist April. Printed forms. 
with information ees the conditions 
tained from the 

Department, India 


now be 
Ln 
8.W.1 





4372 








| istrict "Seaaeees Re- 

by the GOVERNMENT of 
PALES for the RAILWAY DEPART. 
MENT bay three * serv prose. 
pat of pe 


of cEas to £760 

bAn a 
tiowance of £E60 a year, plus « variable cast of living 
a — At] a additional a = 
wt appoin plus an amoun 
mgs? a year. Free firet-class 





£827 4 year. 

4680 * St: Sperabty cingle, must’ hav had at 
least 10 years’ ex on home railways on main- 
tenance and jon work. Should be an 
LALLC. F Apply at once in wie . stating 
whether married A . and givi details of 
\galifeations and e: to the CROWN AGENT 
POR THE ¢ ‘OLONT » 4. hiiltbank, .W. 1, 
quoting at the he top of application M/12.484. ‘ais 








Thiversity of Birmingham. 
FACULTY OF SCIENCE. 


PROFESSORSHIP OF VIL ENGINEERING 
‘4 Counell + Untveraty invites APELICA 
TIONS for the CIVIL ENGINEERING 


will be allowed to take higher con- 
sultative work, to keep in touch witb civil engineering 
practice. Pauls. that it does not inverfere with bis 
versit um 
7 , panied by fifty copies of testi- 


a be received by the Secretary not later 


than February ris 1924. 
The will be expected to begin his 
duties on October Ist, 1024. 
Further particulars may be obtained from 
GEO. H. MORLEY. 
Secretary. 


The stipend will be i000 & year 
The Professor 


4329 





eneal- Nagpur Railway Com- 


The Disestews ane ve TENDERS for : 

5000 1 N SCREW COUPLINGS. 
Specification = form of Tender can 

the Company's Offices, 

Broad-street, Londen, E.C. 2, after 

Decembe' 


r, 1923. 
A fee of £1 will be charged for the specification, 
witch is pot returnable. 

Tenders must be Lg ny not later than Noon on 
Monday. 7th January, 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
By Order of sa Board, 
R. C. VOLKERS, 
_ 1366 Secretary. 


on or 





Bengal Nea Railway Com-|f 
SAMEEED. 
receive TENDERS for : 

STEEL AP UNGINE TYRES 
Spesitcation and form of Tender can be obtained at 
the Company's Offices, 132, Old 
Broad-street, London, E., 2, 19th 
Decem ber, 1923. 
A fee of 108. will be charged for the specification, 
whieb is not return: 
Tenders must be submitted not later than Noon on 
Teseter 3rd January. 1024. 

he Directors do not bind themselves to aceept the 


noon or any 
By Order of the Board, 
k. C. VOL —, 


The Direc torn a 


Gresham House, 


on or after 


4384 Seeretary. 


Berea: sae om Railway Com- 





LIMITE 
The Di pared to are TENDERS for : 
saat -y y BUFFER mm Pie INGERS AND 4000 BUFFER 
Specification and form of Tender can be obtained at 
the Company’s 0 . 132, Gresham House. Old 
London, E..2, om or after 17th 


A fee of £1 will be charged for the specification, 
whicb is not returnable. 

Tenders must be submitted not later than Noon on 
Friday, 4th January, 1924. 
Directors Cx not bind themselves to accept the 


lowest or any : 
y Order of the Board, 
BR. ©. POLRERS, 


$283 Secretary. 


a ‘ity 





of Liver 
ol BARGE 


NEW STEAM 

The Corporation of onal REQUIRE a NEW 
STEAM HOPPER BA — a for house refuse 
of approximate} pacity, and are prepared 
to receive TENDE? ERS trom. chipbuilders and engineers. 


Copies of » conditions, and form 
ot Tender w: er lorwarded upon receipt of applica- 
tion in writing to the City Engincer, Munici 
Buildings, Cn nell 

Seal The Town Mawes 
Municipal ae PFraesest. - ae endorsed 
‘ Tender team Hopper Barge,"’ must be 
erwanded y RH. post so as to be eK. 
tater than Twelye o’clock Noon on Tuesday, the 22nd 

enuary, 1924, 

WALTER MOON, 
~" Town Clerk. 
sol povember, 1te 4849 
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PRINCIPAL. CONTENTS OF THIS ISSUE. 


Qe 


Humphrey Pumps for Australia 
(With a Two-Page Drawing). 


Experimental Researches in Propeller 
Cavitation—No. IV. 


A Remarkable Motor Car. 








Internal Combustion Engine Phenomena. 


Links in the History of the Locomotive— 
Marc Seguin—No. II. 





me 
Engineers of the Future. 


Brassey's Annual. 





Institution of Electrical Engineers. 











PUBLIC NOTICES 





N ‘ 
Orv Nottingham. 
TRENT BRIDGE WIDENING. 
desirous of =| TENDERS for 

the ive Nag my bo lg ~ pH send in their names 
immediately T. Wallis Gordon, City Engineer 
and My Guliahatt Notting 

The work 1 probably be divided into contracts 
comprising 

(4) STEEL WORK. 

(pn) € 


SONSTRUCTION of PIERS and ABUTMENTS. 
Applications wil! only be considered from firms 
having had recent experience in bridge const: 





W. J. BOARD, 
Town Clerk. 
cone Nottingham, 
7th December, 1923. 4368 
\ acclestield Co Corporation Water- 
WoR 
TRENTABANK SCHEME 
CONTRACT NO. 2.—PIPE LAYING. 
The Water ee invite 


TENDERS 
ogee persons be LAYING and JOINTING 

of about 3 1-3rd MILES of isin, about 1-3 
of 1%in., 12in., 6in., and 3in. CAST Lag | Wet oy 

(XING of the necessary V. 
and the CONSTRUCTION of STREAM toss 
INGS VENTURI METER-HOUSE, BREAK - PRES 
SURE TANK . &c., between Langley and Leadbeaters. 
Macclesfield . 

The conditions of contrac fication, schedules. 
and forms of Tender, eanel y the Engineer. Her- 
bert worth, D.Sc., M. Inst. C.E., 15, Victoria- 
street, Westminster, S.W. 1, may be obtained on 
application to me on and after the 24th inst., accom 
panied by a cheque for Five Guineas, which will be 

unded on receipt of bona fide Tenders and the 
return of all documents. 

Copies of the plans and drawings will be available 
for inspection at my office on or after the 20th inst. 
For the convenience of contractors, Dr. Lapworth will 
attend at the Town Hail on Tuesday, the ist day 
ry January, 1924, between the hours of 10 a.m. and 


p.m. 

Sealed Tenders, endorsed ‘‘ Tender for Pipe Lay- 
ing,”” must be delivered to me at my office not later 
than Saturday, the 12th day of January, 1924. 

The Committee do not bind themselves to accept the 


lowest or any Tender. 
F. R, OLDFIELD, 
Town Clerk. 
41, Charchside, Macclesfield, 


17th December, 1923. 
State Electricity Commission 
, AUSTR 


| _ OF RIA 
MELBOURNE, VIC I “ys 
TENDERS are hereby INVITED for the SUPPLY, 
DELIVERY, &c., of the following for the Morwell 
Power Scheme. 
Copies of Tender o- and specification will be 
available upon appl n to— 
Agent- General for Victoria, 
Melbourne-place, Strend. 
Lon W.cl2 
SPECIFICATION NO. 24/4.—4 ONLY 
100 K.V.A., 25,400-6600 V. TRANSFORMERS 
AND SPARES. 
Cuance.-—10s. for the first two copies oe] oo 
form, conditions of and 
plete. This charge will be returned on receipt rx a 
bona fide Tender. A third copy and any further 
copies will be supplied for the sum of 5s. each. This 
charge is not returnable. 
Preuomrmary Derosrr—A preliminary deposit of 
£10 is to be lodged with Tender. 
The specification may be inspected at the above- 
mentioned « 
The Commission does not bind itself to accept the 
lowest or any Tender 
Tenders, on prescribed form, 


4367 








properly endorsed and 


addressed, must be delivered to the undersigned in 
Melbourne not later than 5 =, lith So: 1924. 
Pray J ecretary 





« ~y . 
Mid Sussex Joint Water Board 
a HOLY WELL PUMPING STATION, 
HORSTED KEYNES, SUSSEX. 
ConTRecs NO. 1 

‘id Sussex Water Hoard invite TEN. 
DERS for the SUPPLY and a wring = of DUPI1I- 
CATE PUMPING P . comprising Vertical Diesel 
Solid Injection Oil ot 
} HP... — with rifugal 
bour ms 


approximately 140 


2,000 per with Suction and 
Delivers Piping. Valves, &c. 

Copies of s— apecification, &c., may be abtntoat 
from the w upen pay ofa it of 


Pumping Plant.” are to be addremed i to 
the Mid Sussex Joint Water Board, Boltro-road, 
Haywards Heath, and delivered trere not later than 
10 a.m. on Friday, the 18th day of Janvary, 1924. 
The not bind themselves to accept the 
lowest or oy Tender. 


RANCIS MARTIN, M.1. Mech. E., 
Engineer. 
Waterworks Offices. 
Boltro-road, ae Heath, 
18th December, 4392 





. _ . 
Mid Sussex Joint Water Board. 
a LMIOLY WELL PUMPING STATION, 
HORSTED KEYNES, SUSSEX. 
CONTRACT NO. 2. 

The Mid Sussex Joint Water Board invite TEN- 
DERS for the SUPPLY and ERSUTION of FIVE 
MBCHANICAL FLLTERS, any four to be of 
dealing with 768,000 gallons of water per 24 hours, to 
be erected at the toly Well Pumping Station. 

Copies of the specification, &c., may ve ovtained 
from the undersigned upon payment of a deposit of 
£3 3s., which will ve returned upon receipt of a bona 
fide Tender and the return of any documenta supplied. 
wer 


Clerk to the Mid Sussex Joint Water Soard, Boitro- 
road, Haywards Heath, and delivered there not laver 
than 10 a.m. on Friday, the 18th day of January, lvz4. 

Tne Board do not bind themselves to accept the 


lowest or any. Tender. 
FRANCIS MARTIN, M.I. Mech. E., 
Engi 


neer. 
Waterworks Offices, 
—> road, Hay wards Heath. 


8th Decemper, 1923 4393 





Mid Sussex Joint Water Board. 
i CONTRACT NO. 3. 


The Mid Gusney Joint Water Board invite TEN- 
DERS for the SUPPLY and Pew Ses of about 
1750 NS of CAST PRUN PIPES an 
SPECIALS of 18in., 12in., on, : ~ Ae. -» and 3in. 

ameters, manufactured in accordance with the 
British Standard Specification. 

Copies of the specification, &c., may be obtained 
from the undersigned upon payment of a deposit of 
£2 2s.. which will be sovurnea upon receipt of a bona 
fide 1 Tender and the return of any documents supplied. 

Tenders, in sealed envelopes, endorsed ** Tender for 
Pipes,”’ are to be addressed to the Ulerk to the Mid 
Sussex Joint Water Board, Boltro-road, Haywards 
Heath, and delivered there not later than 10 a.m. on 
Friday. the 18th day of January, 1v24. 

Board do not bind themselves to accept the 
lowest or any Tender. 
FRANCIS MARTIN, M.1. Mech. E. 


E ngineer, 
Waterworks Offices, 
Beitro-road, Haywards Heath. 
lvth Decemper. 1¥22 ased 


PUBLIC NOTICES 
( reat Northern Railway (Ire- 


LAND). 
The a 5 a are prepared to receive TENDERS 
for SUPPLY of 
U HEAD | RAILS, 
LAT-BOTTOM RAILS, and 
FISH-PLATES 
(of British Standard Coons ; also 
cart TRON CHAIRS 
ERMANENT WAY FASTENINGS, 
Gpeciscations and drawings can be obtained fryuin 
ndersigned. 


the w 
made out on forms supplied by the Com 
pany. should be ‘del vere. un sealed cover, 
is, &c.."" mot later than 
10 a.m. on veiser. loth January, 1924. 
The Directors not bind themselves to accept the 
lowest or any Tender. 





J. B. STEPHENS, 
Secretary 


Amiens-street Station, Dublin. 
Tat 23. 


h December, 1 4396 





anchester Corporation. 
The Rivers Connie uvite TENDERS for 
od CONSTRUCTION of 
5 (New Sewer, Great Ancosts 
* nochdale-roed : 


y. the 10th January, 
‘erporation do not bind themselves to accept 
the Geant or or any der. 

P. M. SEATH, 
Town Clerk 


Town Hall, Manchester, ‘ 
. 4327 


10th December, 1923 





SITUATIONS OPEN 





JANTED, POWER STATION SUPERINTENDENT 
for North Midlands, age ander 40. Thorouch 
experience Stirling Sollers and 
No testimonials with application. Salary ae - 
Address, 4331, The Engineer Onice. 4381 





ANTED, WORKS CHARGE ENGINEER IMME. 

DIATELY for a Cotton Spinning and Weaving 

Mills ia Oporto, Must have ex ot 

modern high-class Steam Engines and Ls 
current Eilecuric Generating Plant. “ Bavooc 

Boilers, Miliwright Work, and also be thoroaghly 


capaoic of supervising maintenance repairs to textile 
macainery witb a of Purtaguese 5 

Know! of uguese language an 
ocsaee. 


A house on the site of the works rent free. 
Write, stating age, experience, and salary 
required, to Box 534, at Horncastie's, 60, <r owe 
London, B.C. 2. 





NGINEER WANTED by « Large Firm of 
neers in the Midlands, to Taxe Control of 
Suginecring Side unver Director. 
Appiutations ouly desired from those Baving the 
bignest qualifications aad experience in the design 
and manufacture of Heavy Utl and Gas Hngines. 


Beate age, expersence, and salary required. Appliwa- 
tious will Ue Loeeted a8 siricuy .— Address, 
434u, Tne Bagiucer Udice. 4530 A 





XPERIENCED MANAGER REQUIRED for Large 
Suet Founury UNoree-nast Coast) carrying out 
Warship, Mercoaat Marine, Locomotive and General 
Were, Stave when and ion 
required.— Address, 4395, Tae Bagiueer O:tice. 





4306 A 





EAD RATE FIXER WANTED for Marine Engine 

Works, North-tast Coast. Previous experimuce 

in similar work aad «nowieige of Martine Hugine 

Worss practice esscatial.—Aduress, giving full par- 

ticulars, refereuces, and salary, 44578, Kne Magineer 
Unioe, 4875 A 





pqueee. ENGINEER SALESMAN (High-class) 

for Japan. Stave qualidcations and salary 

reyuirei.— write, Box No. Gvc, Acivertisiug Untices, 
3+, “ueen Vietwria-sireet, Lonuon, B.C, 4, 4307 A 





SITUATIONS OPEN (continued) 
Page 2. 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 


MACHINERY, &«., WANTED 
Page 2. 


FOR SALE, Pages 2, 3 and 92. 
AUCTIONS, Page 92. 


PREMISES TO LET OR WANTED 
Page 92. 


WORK WANTED, Page 3. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates see 
Page 671, Col. 1, 





NUMERICAL INDEX TO ADVER- 








TISEMENTS, Page 9. 


























































































2 THE ENGINEER 


SITUATIONS OPEN (feentinued) PARTNERSHIPS 
LD-ESTABLISHED FIRM of BM " J . 0.5.4 pe : PE 
( <4; to receive ® APPLICABIONS _ IF YOU ARE SEEKING ’ : .. (Matric. 3 LING PREBS. 0 








» 2) 7 . . : nvited, ~~ 
Ficunt casential, ‘mechanivel and elsotgiest also mam | A PARTNER or PARTNERSHIP | Bitn.cits, "5 sc. it. Inst, OE vib abor ota Corpora 
have commercial expe rience. State references, and . et. . —_ 4262 g 


salary required.—Address, 4404, The neer Office. or wish to buy or sell a 3 : 1 t al Co Chambers. LER Y. ERRICAL, New, by 5tt., . with Fi 
th pressure ve 





44084 


ENGINEER REQUIRED as OUTSIDE BUSINESS or WORKS > : + pw FA ea and 4375" Fr ice £160 tor na 


au - - 
S RESENTATIVE (to stavel the country) by Write : ESGiNBERING EXAMINATIONS.—Day, Even ngineer Office. 
firm — 4 - hanical and Constructional ngi res ; Correspondence He | of Preparation for the 437 ¢ 


neers. or 
E i itude f ring business esse 4 successes _ 
tint inte ge taupe op ingle experieee ane | WHEATLEY KIRK, PRICE & CO., | pst"tiehteee patra. 8. KNOWLES. ME. | CY USG Dora womtzaaek Gor 


salary expected — Address, 4385, The ome war 46, Watling Street Be WN he &e., 39, Victor! tvet, West gaan mal front ala fo iBia 
over 


om London, E,C. 4. boring bars, 
TP.HE SPANTON FRONWORKS COMPANY, Limited, : EL, Ltd, 40, St. 
near Nottingham, REQUIRE the SERVICES of a Established over 70 years. 
FOUNDRY WORKS MANAGER. ofpRly in writing. 
cnclootet een to the FO DRY GENERAL 
A 

















| Dake gs SALES MANAGERS —Our Special 
Course of =. 4—.-- re tala. We for = of 








pared to artange oe lomo IMMEDIATE SALE, in Good Condition 
- te ied <perten > sire ga | ae w prices :— aad 
ES GSH EE QUICBANICAL) WANTED, with Ele: | Seite ping bALBaMaolite san. His i: | g,flowgan-Sigmens GENERATING SET, 409 x y 

; - a road. | 556 volte lw 
rJ‘RAVELLER REQUIRED for London Area, for the | of development in North Wales. Must have small | Maner. Pats F 200 R1zZO RLISS 
Sale of Extruded Brass Rod, by one of the leading | financial interest. Good salary and prospects.— belt LEP. HO BFA} CO MILL ENGINE, 
manufacturers. Must have first-class knowledge of the | Address, P8444, The Engineer Office. psttd oc GURvErere and LEVELLING.—E£xcellent Oppor- ui Horizontal a Steam. 
Con 5 none others _— appl State experience tunity to aequire thorough practical instrugtion| HYDRAULIC PUMPS, 7 Arrol driven 
(fully) in confidence, "salary required. — on work.—Address, E. MOREL, Hollybank, Woking. | Ltd.; capacity 200 gallons minute and Cy,, 
Address, 4407, The Engines Office. 407 «& \ ESSRS. TITCHFIELD. 23, Gt. eens. Stepet, P8309 & JOHN H. RIDDEL, “lid ws nw Enoch. 
= jl Oxford-circus, London (Muse 6693), have Glasgow : we 7 
12 CLIENTS with £1500-£3000 to INV EST in sound s ee ~~} BY POST.—Inst. ©C.E. and I. Mech. E. 

—e 





























\ JANTED, Capable DRAUGHTSMAN, Accustomed | Engineering Concerns, either as active directors, nrol now for next Beam; 100 per cent. passes FOR, Bone TR SALE — 
etter perience. and wage req aera Vain. BLO 
THE HYDRAUL ENGINEERING ne wee class references given 439 me “PENNING TONS. University Sates and Coventry. 8.0, LATHES, trom « 
DIRECTOR ty x Sarre 
pealesably with experiance in Alas, eae |S to South London Manufacturing MISCELLANEOUS giwe RAD RADIAL Es, 5 ana 
design Address, stating age. experience, and. salary | P/50q°"Aaarens, 4409, The Engineet Omce, 4409 C- “Yor rtone for immediate clearance. x 


to High —~r Hydraulic Work.—Apply by | partners, or employees. Balance sheets required and | last examination. . new compre : 
letter, stating age, uired. to maet stand a/cs’ and solicitors’ investigations. Ds bensive course under expert engineer. £3 38. Write for G MACHINE. by Smity 
Chest : to 10% 
nester, ae toh o vata rowel = bas indles, Ws oa 
[JPAUGHTSMAN for Internal Combustion Work, PEMING tor GualiGed ENGINEER as WORKS 
required, 4403, The Engineer Office. a > wn , S ' aC 
: joanne FACTORY STORES. 
ARTNERSHIP.—PARTNER DESIRED, to Re- VERY CONSIDERABL E SAVING can be Effec sted ep 
; , lace retiring partner, in old-established. well- A 1} yO Rk SALE. a TWO-CYLINDER GAS EN 
rience in the preparation of Engineering Draw- » ~ in earoRT STORES by introducing an GINE w 
ings and Disévaitié tée hook illustration purposes. crenqueed cusinesting wore _* Rs ma cnet ant STORES 8 PRL we -» Made by the National Gas Engine G. 
State age, salary, and experiencee—Address, 4411 The Qual ae sence con yo re paisa. Tb sr : A well-organised store represents reduction in the cy qos cond! ae <a he tnspected DY appeini. 
Engineer Office. 4411 A Sues tion & -— Address, os paste neer | cost-of production and increase in profits either standing orking conditions — 
SS wises eB are : A simple and effective system suitable to any dept ik FONREE” MORELAND CEMENT (9. 
[EAUGHTISMAN, REQUIRED, | to Design and factory icon De dnginlicd as s Factory Store a mated. 
Detail Steel Structures, Buildings, Roofs, Gan- FOR HIRE 162, St. Leonards-road, London, S.W. P8339 1 yO SALE. Keith. _Blockman AUTOMATIC 
tries, Hoppers, &c. Experienced men ovr to (taady ae Fe’ TURE CONTRO N for he MIX 
in writing to ARTHUR DUCKHAM a and — = m sani’ Tleinine ; 5 8 a ated com 
Ltd., 52, Grosvenor-gardens, London, 8.W, 1. siating JOR HIRE, P w Addresé Oflers. 4371, The Ensiteer Ofte see 
qualifications, age, and salary expected. 4400 3 —, Se Devo que soamre zoos % PATENTS ! ‘ ; n _ ‘371 ¢ 
dia.— C 7 : 
a. i. Se HARDS and CO., Upper Gaeta. PROPRIETOR of LETTERS PATENT Nos. roe SALE, ONE 250 KW. Peebdles-Willans Dire. 














I RAUGHTSMAN, JUNIOR. WANTED, with Expe- 























; U p London, 8.4. Telephone No., 978 Hop. coupled TURBO. ETERNATOR. 330t 
OES tee widionds. tee 187,440, relat A Ligun UID | 50, Betiods. standing on its ows comdenser with ee 
rienced im Light Car designs, The position carriés RS. LE LE ay (GINES ; ” 107 956, relating to °° Q trically driven Edwards Air Rees Roturbo Cigci 
prospects and may prove ® permanency.—Address, Ay be en ee Thar Ss relating to two. | LATING PUMPS: “CENTRAL POWER STATION 
4388, The Engineer Office. 4388 a ay BULLERS : TROKE au ee EN 221, Staphope Lines, Aldershet. 4373 o 
7 pa BOsTION SENG 1ON BEY chs Fou iste AL | AOR SALE. Owing to Fleet 
RAUGHTSMEN. — _ SEVERAL Experienced 2 u +INES ; 22, relating to ) rh iit. a 
I RS OuTEMEN WANTED; accustomed to d 37. Queen COMBUSTION CHAM ‘a a a INTERNAL LP. DOUBL TcYLiND z ENGI wit 
High-speed Heavy Oil } a A Work. Must be quick £.C. -» City 3038. * SUBTION ENGINE 173 a rela —.. Ne driving gear (by Brightside ay and Es aaaae 
and ve = ‘Particn lars rience, age, and . “ INTERNAL CO USTION ENGIN | .224,/Co.); also LANCASHIRE LER. 30ft. by mm. 
wages Address, ACOURATES” Win relating to” FCEL INJECTING DEVIC és FOR IN: | with torent draught attapbmest.. Cun be erea so eek 
Porteous and I Co. Advertising Agents, Glasgow. felting {9 COMBU: won A | isa oon 160008, lingtous” DARLINGTON WIRE MILIS. Lid.. Dar. 
P8436 A ES JID EL | lingten 4282 
AGENCE {NES.”’ DESTRES to DISPOSE of his PATENTS - 


od PREM 8e a - GRANT LICENCES to interested parties on THEODOLITES, 
BAUGH TS MEN wer Bunion “Layouts. Write, | FNGINEERS, Manufacturing s Vertical Steam | femsonable terms for the purpose of EXPLOITING ‘Duawia NS FRU EAT, SECOND. HAND, 
stating am training, experience, and salary expected, Boiler x. exceptional merit (some thousands | the at oo. =o ite G lan- “ 
in CHIEF DRACGHTSMAN, English Electric Co.. | #lready in use throughout the world) and other engi- ractical. working in this country.—Inquiries to B SALE EhY: 18, rays Inn-rosd). 
Ltd., Rugby. : 4403 a | neering i, apecialitin, DESIRE” ENGINEERS with | be es . Fo daa wie INSTRUMENTS. SECOND. Hann. 
couneotions hem in many | CRUIKSHANK AND FAIRWEATHER, CLARKSO. Holbern, W 
tOppesiee “Gray's lnn-road). ‘Ex. q 


establis 
chief towns of England and Ireland, also abrosd.— 
Frst - CLASS STRUCTURAL DRAUGHTSMEN | Address, 4361, The Engineer Office. 4361 D> 65-66, Chancery-lane, 
REQU IRED ; a but —— men need London. W.C. 2 4376 8 
appl State full ane, wine _ 1 Poh ~atalhons - SALE. the LARGEST STOCK = the COUNT? 
THE CLE LEVELAND BRIDGE and GINEE RING IFT MAKERS, with Over 21,000 Lifts Throughout a UNUSED PIPING, W.l. SCREWED aa 
CO., Ltd., Darlington. 4 the world, WISH to APPOINT SUB-AGENTS 7s PROPRIETOR of —— PATENTS Nos sOCR REED M.S. SCREWED and FLANGED, &e. 
“ in all towns, U.K. and Ireland.—Address, P8434, The 362 and 139,551, both dated January 10. | brand new and ex-Army stocks. Also Second-band — 
a me r ‘ Engineer Office. P8434 » 1919, relating to ‘* Improvements in Machine for Form a : 
poe DESIGNER, with Experience of Multi-stage ing Hairpins or Similar Articles."’ and “‘ Improve- 1700 Feet 12in. M 8. Serewed and Flanged, Sten 
Pumps, REQUIRED. Good general and practical ments in Machine for Counting and Arranging Hair- . wr? 
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A Seven-Day Journal 


375 Miles an Hour. 


Tue Paris correspondent of the Morning Post, 
in a message published in that journal’s issue of 
Monday, reported that a French inventor, M. Melot, 
had devised a new type of aeroplane which was 
shortly to be tested and which was expected to 
develop @ normal speed of 375 miles an hour and 
a maximum speed largely in excess of that figure. 
The machine, it was stated, had very thick wings, 
and would be propelled, not by an ordinary engine, 
but by a “ reaction motor.”’ This motor was described 
as a trumpet-form of apparatus using fuel, other than 
petrol, which, when transformed into gas, would 
be used to expel rearwards through trumpet valves 
the air drawn in at the front of the machine. “ Put 
briefly,” the correspondent wrote, “the new aero- 
plane appears to work on a somewhat similar prin- 
ciple to that of the fish, which breathes in water 
through the mouth and forces it out through the | 
ears, thereby developing a propulsive force.” Our | 
contemporary’s correspondent has certainly dis- | 
covered a new type of fish, but his account of M. | 
Melot’s aeroplane, except as regards the trimmings, | 
appears to have been forestalled in our own pages. 
M. Melot’s “ Propulseur-Trompe”’ was presented | 
to the French Minister of Inventions in May, 1918, | 
and was exhibited at the Paris Aviation Show of | 
January, 1920. A photograph of it was reproduced, | 
and a brief account of it given in our issue of January | 
16th, 1920, while in our issue of February 20th 
in the same year, M. Melot, in a letter to the Editor, | 
himself gave further details of its theory and con- | 
struction. It should be unnecessary to add that on | 
no oceasion have we been responsible for suggesting | 
that the speed of a machine fitted with this form of | 
prime mover would reach such a figure as 375 miles | 


| 
an hour. } 


Shipbuilding Employers’ New President. | 

Ar the annual meeting of the Central Board of | 
the Shipbuilding Employers’ Federation, held in 
Edinburgh on Thursday of last week, Mr. Grant 
tarclay was elected President following the end 
of Mr. Leonard Ropner’s year of office. Mr. Barclay, 
a native of Port Glasgow, served his apprenticeship 
with Messrs. Caird, of Greenock, and in succession | 
held appointments with Edward Withy and Co., 
Hartlepool, the Sunderland Shipbuilding Company | 
and Harland and Wolff. Returning from Belfast | 
to the Sunderland Company's employment as works | 
manager, he finally migrated to Dundee as managing 
director of the Caledon Shipbuilding and Engineer- 
ing Company, Limited, a position which he still 
holds. Mr. John Barr, of Vickers Limited, has now 
become senior Vice-president of the Federation, 
and Mr. John T. Batey, of R. and W. Hawthorn, 
Leslie and Co., Limited, has been elected to the 
vacant junior vice-presidency. 


{Glasgow and American Steel. 


AT @ meeting last week of Glasgow Corporation, 
the Tramways Committee reported that it had 
received offers for the supply of special trackwork 
from the following named firms:—The United 
States Steel Products Company, £8568; Hadfields, 
Limited, £9794; Edgar Allen and Co., Limited, 
£9867 ; and the Titan Trackwork Company, Limited, 
£10,031. The Committee, by a majority, recom- 
mended the acceptance of the lowest—-the American 

tender, but the Corporation, as a whole, held other- 
While some members supported the Com- 
mittee’s recommendation, others thought that the 
contract should be divided among the four firms 
that had tendered for it. Others, again, argued that 
it should be split up among the three British tenderers, 
and yet others urged that it should go to the lowest 
British offerer. Eventually, after two divisions had 
been taken, the latter alternative was decided upon, 
so that the whole of the contract will be placed with 
Hadfields, Limited. 














wise, 


Anglo-Persian Oil Company and the 
Government. 


PRESIDING at the general meeting of the Anglo- 
Persian Oil Company on Monday, Sir Charles Green- 
way, referring to the possibility of the Government 
selling its shares in the company and thereby abrogat- 
ing its control, stated that he was not in a position 
to give any definite information on the subject, 
but that he understood that no decision in the matter 
had yet been arrived at. In this connection, we 
notice that the Motor Legislation Committee, a body 
the constituents of which include the Automobile 
Association and Motor Union and the Society of 
Motor Manufacturers and Traders, is protesting 
strongly against the disposal by the Government 
of its shares in the company. The Committee urges 
that the retention of the Government’s holding 
is essential in order to safeguard the liquid fuel 
supplies of the Navy, Air Force, and motor transport 
interests and to maintain adequate reserves of fuel 


| succession to Sir Philip Watts. 





in this country. It also urges that the surrender 








of Government control of the Anglo-Persian under- 
taking would be detrimental to British users of 
motor spirit, and would result in an end being put 
to an arrangement which is held to be a safeguard 
against monopoly. It adds that every effort should 
be made to encourage the development of the oil 
refining industry in this country. Apart from the 
Scottish shale oil refining works, the only petroleum 
refinery at present in established operation in this 
country is the Anglo-Persian Company’s Llandarcy 
establishment at Skewen, near Swansea. Something 
has been heard of the institution of similar works 
on the lower reaches of the Thames, but so far nothing 
definite has been reported concerning the active 
carrying out of such a proposal. 


The New Director of Naval Construction. 


Ir is understood, although so far no official 
announcement on the subject has been made, that 
when Sir Eustace Tennyson-D’Eyncourt vacates 
the post of Director of Naval Construction at the end 
of this year, he will be succeeded in that office by Mr. 
William John Berry. Mr. Berry joined the Royal 
Corps of Naval Constructors in 1887, four years or 
so after its formation by the late Sir William White. 
In 1907 he was appointed Chief Constructor at 
Malta Dockyard, and in 1911 was in the running for 
the Chief Constructor’s post at the Admiralty in 
Sir Eustace Tenny- 
son-D’Eyncourt, then chief designer at Armstrong's 
Elswick works, received the appointment instead, 
and Mr. Berry was made Senior Assistant Designer, or, 
as the post has been called since 1917, “ Director 
of Warship Production.” With Sir Eustace he took 
@ prominent part in the construction of the immense 
fleet of battleships, cruisers and other vessels added 
to the Navy during the war period. 


London’s Water Supply. 


From the review of the Metropolitan Water 
Board’s work during the year ended on March 31st 
last, which has been published since our last issue, 
we learn that the total volume of water supplied 
during the twelve months was 88,881 million gallons, 
or a daily average of 35.07 gallons per head. The 
latter figure shows a decrease of 1.20 gallons, as com- 
pared with the quantity registered in the previous 
year. It is still, however, high relatively to the con- 
sumption per head in provincial centres, but the Board 
apparently acquiesces in it on the ground that the 
conditions existing in the Metropolis necessitate a 
relatively higher consumption than in other parts 
of the country. It is of interest to note that the 
month of maximum average daily supply was June 
in the Western and Southern districts and May in 
the Northern and Kent districts. The month of 
minimum average daily supply was April. The 
variation in the daily average quantity supplied 
hetween the months of maximum and minimum 
demands was 26.633 million gallons. The Board 
now possesses 48 reservoirs for unfiltered water. the 
capacity of which aggregates 12,907 million gallons, 
or sufficient for 53 days’ supply. 


James M. Dewar. 


On Monday evening last a complimentary dinner 
was held at the Hotel Victoria in connection with 
the retirement of Mr. James M. Dewar from the 
London office of Cammell Laird and Co., Limited. 
Under the chairmanship of Mr. W. L. Hichens, there 
were gathered more than two hundred guests repre- 
senting every branch of the shipbuilding and marine 
engineering industry, and the presence of such a 
company was itself a striking witness to the high 
esteem and warm friendship which Mr. Dewar 
commands in all branches of his profession. Reply- 
ing to the toast of his welfare and future success, 
which was proposed in warm terms by Lord Morris 
and seconded by Sir James Kemnal, the guest of 
the evening touched upon some of his experiences as a 
marine engineer. Mr. Dewar is an Ayr man, and 
served his apprenticeship on the Clyde. He was 
early appointed to the staff of Maudslay, Sons and 
Field, and while with that company had much to do 
with the introduction of the Belleville type of water- 
tube boiler for marine and naval work. His associa- 
tion with his present firm dates back nearly twenty 
years to the days of the parent firms of Charles 
Cammell and Co., Limited, and Laird Brothers, and 
during this period he has figured prominently in the 
many successful enterprises which his firm has under- 
taken in connection with the British and foreign 
navies and the mercantile marine. During the war 
Mr. Dewar rendered conspicuous service in connection 
with the organisation and carrying out of repair and 
refitting work, munitions and the supply of materials. 
Few men we know are more intimate with present- 
day needs as regards shipbuilding and marine engi- 
neering, and we feel sure that the fullest success will 
attend the work which in the coming year Mr. Dewar 
will undertake. 


The London, Midland and Scottish Railway 
Orders. 
Tue London, Midland and Scottish Railway Com- 


pany is making progress with the placing of the orders 
for material which were outlined on this page of our 





issue of October 26th. Steel rails to the value of 
£1,000,000 have been ordered from rail makers, 
who will get their material from the Clyde, South 
Wales, Cumberland, Cleveland, Sheffield, and the 
Potteries. Mineral wagons to the value of another 
million pounds have been requisitioned from wagon 
builders, and these orders will find work not only in 
the areas just named, but in the Birmingham, 
Gloucester, and Lincoln districts and in Lancashire. 
Messrs. Vickers announce that they have received 
an order from the same company for seventy loco- 
motive boilers to be built at Barrow. The London, 
Midland and Scottish Company intends, Mr. Arthur 
Watson has just informed us, to spend fourteen 
millions in labour and material. Four millions are 
to be devoted to expenditure in the company’s 
workshops in overtaking arrears, in the construction 
of and repairs to locomotives, carriages, wagons, &c., 
and in the replacement of machinery. The other ten 
millions will be spent outside on locomotives, rolling 
stock, steamers, road motors, boilers, machinery, 
tools, &c., and in new works, strengthening of bridges, 
increased sidings, more station and warehouse accom- 
modation, alterations to engine sheds, and at docks. 


Railways in the Irish Free State. 


Two Bills, one promoted by the Government and 
one by the Labour Party, to deal with the railways 
in the Irish Free State, were introduced in Dail 
Eireann. The former proposed compulsory amalgama- 
tion and the latter sought nationalisation. The 
Labour Party's Bill came before the Dail last week 
and was rejected by 56 votes to 16. The debate was 
of interest because of the intimation by Mr. Cosgrove 
that the Government has now taken a waiting atti- 
tude. It apparently appreciates that as long as some 
companies, ¢.g., the Great Northern of Ireland and the 
London, Midland and Scottish, have lines in the Free 
State and under the Northern Government the whole 
of the railways in the Free State cannot practically 
| be legislated for. Mr. Cosgrove, therefore, announced 
that these companies must be consulted, and further, 
that the regulation of the boundary problem was an 
essential condition precedent to any final arrange- 
ment of the railways. We would add that the situation 
to-day is that the Great Southern and Western has 
accepted the terms of the Midland Great Western 
for its absorption. They both want the Dublin and 
South-Eastern to join them, but that company would 
prefer to be amalgamated with the Great Northern. 
The last-named, having its more valuable portion 
in the north, cannot readily move in the matter. 


The Imperial Air Transport Company. 


Ir has now been officially announced that Sir 
Herbert Hambling and Major J. W. Hills will join 
the board of the Imperial Air Transport Company as 
the Government directors as soon as that company 
has been satisfactorily floated and after its shares 
have been allotted. Sir Herbert Hambling is deputy 
chairman of Barclay’s Bank and served as Finance 
Member of Council at the Ministry of Munitions during 
the war. In January of this year he was appointed 
to the chairmanship of the Civil Air Transport 
Subsidies Committee, in accordance with the findings 
of which body the Imperial Air Transport Company 
is being formed. Major J. W. Hills was Financial 
Secretary to the Treasury in Mr. Bonar Law's 
Government. He was for a time a member of the 
Ministry of Munitions Council and has been a director 
of the Midland Railway. 


The Gyro-Pilot. 


Tue Cunard liner Laconia, which left New York 
for Liverpool on Thursday of last week, is the first 
British steamer to be equipped with the Sperry 
gyro-pilot. The vessel was expected to arrive at 
Liverpool to-day (Friday) after her first trip across 
the Atlantic with the gyro-pilot installation at work. 
The arrangement, it will be recalled, was shown by 
the Sperry Company at the recent Shipping and Engi- 
neering Exhibition at Olympia, and was illustrated 
and described in our issue of September 7th. The 
automatic helmsman, or gyro-pilot, is operated by 
means of a trolley through which direct contact 
is established with the card of a repeater compass, 
an arrangement rendered possible by the high direc- 
tive force possessed by the Sperry gyro-compass. 
When the vessel is on her set course, the trolley 
bears on an insulated sector, but immodiately she 
moves off-it, this sector moves from beneath the 
trolley, a circuit is completed, and a motor operating 
the steering wheel comes into action. The equipment 
is provided with means whereby a variable amount 
of yawing can be allowed for without the automatic 
pilot actuating the helm. The Laconia is also equipped 
with the Sperry automatic course recorder, whereby 
the course followed by the ship and all the deviations 
therefrom are recorded to scale on a chart. The 
Laconia is further equipped with wireless direction- 
finding equipment, but except for the fact that there 
is a repeater compass in the wireless room, there is 
no direct connection between the direction-finding 
and the compass equipments. Such a connection, 
however, it is permissible to anticipate, may be a 
development of the near future, for the steering of 
a vessel automatically by the agency of the wireless 








direction-finding signals is an obvious development. 
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Experimental Researches on 
Propeller Cavitation. 
No. TV.* (Conelusion). 


IN spite of the conflicting theories which we have 
indicated regarding the phenomenon of cavitation— 
and, to some extent, the principal ones are more 
apparently antagonistic than really so—it is by 
no means difficult to formulate a comprehensive 
theory as to its inception, development and conse- 
quences, and also, to a broad extent, to allocate 
some relative degree of importance to each contribu- 


tory factor; but it is virtually impossible to assign | 


very definite values to each on account of the multi- 
plicity of the interactions and reactions which occur 
underneath a vessel’s stern. No single theory of 
the several hitherto expressed is at all adequate 
to meet the many varying conditions which exist 


in practice, and the soundest scientific method of | 


endeavouring to obviate the occurrence is to attempt 
to formulate the conditions which require to be 
met—and these can be fairly definitely stated— 
and then, in the course of a design, to endeavour 
to avoid trespassing, as far as possible, in any direction 
on the danger zones. Cases naturally arise in which, 


} 
| ment can hardly be entertained. While it is indis- 
| putable that each one of the separate factors on 
| Which previous theories have been based will all 
| Cause more or less acute cavitation if pushed to 
| excess, its appearance may be created at a much 
| earlier stage if two or more causes act. in conjunction, 
while equally so its inception may be considerably 
delayed if adequate regard be paid to all the elements 
| tencling towards its production. 

Whatever cause or causes may occur to occasion 
it, cavitation is the rupture of the column of water 
| acted on by the propeller. This rupture may occur 
| before the water reaches the screw or in its passage 
| through the gaps between the blades. Rupture 
of the column, whether in advance of or in the screw 
itself, depreciates the reaction otherwise obtainable 
from it beeause it reduces both the mass of water 
passing through the screw and also the velocity 
which can be impressed on it relatively to still water. 
The reasons for rupture are complicated, numerous 
and varied, but they all result in failure to obtain 


| 
| 
| 


the utmost return from the power delivered to the | 


propeller. Slight rupture will cause a comparatively 

| small reduction in propeller efficiency ; serious rupture 
| Causes a very sudden drop therein. 

Ignoring entirely the performance of models in 

a tank, wherein gravity and the atmospheric head 


{7 





| i 


| 








© 27 Knot 7.8.0. 1895 
@ 30Kaot 7.8.0. 1900 


- 


7) 





QHMS Mackay '"(Decg/99 

- @ > ” t ” 
USS Proitt’® 1920 
US.S.'Wadsworth* 191 


| 
4 4. 


+— 
, 
, 4 
S 
—t 
—+— 








5 
uss. hn’ 1918 
@ uss"x’ 


JAE 





+ 





2 
7 ” / euas 


Ak: | 


| T 
Set | 
eet 

| * 
| 

ae 
T 

| 











= 
= 


- s 
| 
j 











i 





a 


= 


© 








es 








Lés Pressure Per Sq /noh 




















| 
r 
| 
' 


Thrust Pressures Per Square /ach 


+ 








of Projected Blade Area 
/a Torpedo Boat Destroyers 




















| 











iL 








T 

' 

| Speed i 
1 a 








n Knots 
i 1 























2 22 24 25 26 27 2 


“Tue Exciwece” 


20 


FIG. 8—-CURVES OF 
for the sake of other advantages, some slight degree 
of cavitation may be risked, but as long as it is limited 
to the reduction in pressure forward of the screw 
created merely by the suction action of the blades 
causing the air or other gases entrained in the water 
to be freed and to concentrate in the vicinity of the 
propeller, the falling off in the propulsive coefficient— 
unless, of course, the pressure reduction is considerable 
—will not be very serious. 
against is, first, the presence of blunt terminations 
and their proximity to the leading edge of the screw, 
which result in cavities in their immediate wake, and 
which are aggravated by the suction action of the pro- 
peller, which necessarily extends to some distance 
ahead: and, secondly, the sucking down of air from 
the surface. This latter action is general, and is 
difficult, if not impossible, to avoid when starting 
from rest, as can be observed in almost any type 
of ship; but it seems to be more common than is 
generally thought to be the case when the vessel is 
in motion, though it is then very difficult to observe 
with any degree of certainty owing to the turbulence 
of the water surface. Under certain circumstances 
—in very clear warm waters abroad—it can be 
seen distinctly. Based on a critical survey of the 


various views put forward at different times, the | 


following definition and description appears to corre- 
late the causes governing the production of cavitation 
generally in a manner with which serious disagree- 





* No. TIT. appeared December 14th. 


| normal maximum, say, V knots. 
What is to be guarded | 
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THRUST PRESSURES 


disturb the law of comparison, imagine a vessel 


| to be propelled by a screw carried well clear of the 
| ship on a shaft projecting from the bow and situated 


so far ahead that the hull remains unaffected by the 
slip stream. The vessel is tried under perfect con- 
ditions at various increasing speeds. which we will 
assume to range over percentages of some designed 
At low speeds— 
V xX 0.4, ¥ &c.—the propeller, 


V x 0.3, x 0.5, 


| of reducing its density, ic, the weight of wate; 
| passing through the serew with each revolution, the 
| effeet increasing rapidly with inerease of tension. 
| If stationary sea water in bulk in an enclosed tank 
be subjected to the action of an air pump, it wilj 
be seen that expansion of this entrained air begins to 
take place when the pressure is reduced by about 5 }b. 
to 6 lb. per square inch, and that it increases rapidly 
| as the pressure is still further reduced. This effect jx 
accentuated by non-uniformity of rate of rotation. 
| such as inevitably occurs with reciprocating engines, 
| and variation of resistance due to the position of the 
revolving blade. Similarly, to a smaller extent. 
pressure on the blade face expresses the entrained 
air into the spaces between the blades and into the 
race column, thus aggravating the influence of the 
| suction from the backs. The extent of these influences 
naturally depends on the proportions of the pro 
|peller and other circumstances—for the moment 
we are only concerned with the development of the 
| action of cavitation. 

These bubbles are not vacuum cavities at all, and 
|no approach can be obtained to a perfect vacuum in 
| the presence of so much entrained air. Commencing 
in the form of minute globules in the water filled 
with air or water vapour, as the intensity of the thrust 
increases so does the size and persistency of these 
formations gradually increase, always more marked 
the nearer to the surface of the water as the head of 
water retards the formation lower down, until « 
relatively stable or permanent stage is reached in 
which the vacuous cavities merge into one anothe: 
and become of considerable extent. The earlic: 
phase represents the approximate limit to which a 
propeller can be driven without incurring any other 
loss than that due to slip and blade friction: the 
second stage marks the commencement of the falling 
off of increments of thrust with increase of torque, 
gradual at first and increasing rapidly as the cavities 
enlarge. 

If the action of the screw did produce a nearly) 
perfect vacuum in these cavities, then the falling off 
in thrust would be slight: atmospheric pressure on 
the surface of the water would force in an adequate 
supply ; but the fact that these cavities are filled with 
air vapour or other gases partially counteracts the 
atmospheric effect and leaves the mass of wate: 
flowing through the screw largely reduced in con 
Now, assuming the vessel to be run fa: 


seqiionee. 
above the normal speed—say, at V x l.lor V » 1. 
knots, were such a condition possible—the screw 
would first have expanded the small vapour cavities, 
then these would merge into larger ones which take up 
fairly definite positions on the back of the screw blades 
—depending on the shape, thickness, &c—and, finally, 
air is sucked down from the surface. This is the 
worst condition that can occur with any screw because 
it limits the amount of the natural force causing the 
water to flow into the screw to the head of water 
above and not to head plus atmospheric pressure 
which last item, of course, until an immersion of 
33ft. is reached, is the major influence. 

The head above a propeller is equal to the atmos 
pheric pressure on the water plus the weight of water 
per cubic foot, so that, at the surface, the pressure ix 
14.7 x 144 Ib. per square foot, and at Ift, immersion. 
as one cubic foot of sea water weighs 64 Ib., it is 

1 x 64 + 14.7 © 144 = 2181 Ib. per square foot. 
15.2 1b. per square inch. 
If then the thrust of thé propeller at this immersion 
exceeds 15.2 lb. per square inch, the water is unable 
to flow with sufficient rapidity to maintain contact 
with the blade and a cavity will form between them. 
The air in the water expands and cavitation gradually 
commences long before a pressure nearly approaching 
15 lb. is reached. As the water flows towards the 
blade, its velocity increases and the pressure falls in the 


12in. 


relationship of and at immersion, 


3 I 
29 64’ 
|or P = 2181 Ib., the velocity of flow at which zero 
| pressure occurs is 46.7ft. per second. As long as the 
| velocity is less than this the pressure is positive ; if 
| the velocity exceeds it, the pressure becomes negative 
lin value. If air is sucked down, the overwhelming 

majority of the atmospheric pressure is removed and 
| the velocity of influx is then limited to the head due 
|to the weight of water, or about 8ft. per second. 


if properly selected for V knots, is too large for the | Experience has shown that somewhere between 


work involved. 


in the normal position behind the stern with ample 
direct supply of water—the losses in that screw will 
be (a) due to slip, and (6) those due to blade friction 
and edgewise resistance—which latter defy precise 
analysis into their respective elements. These losses 
vary in proportion as the revolutions and the speed 
increase. At first the slip will be low, and the blade 
friction relatively excessive ; the slip will gradually 
increase and the blade friction diminish in propor- 
tion with increments of speed until the two become 
more nearly equal in amount. 
of disc area will increase approximately as the 
square of the speed. This thrust is due partly to 


suction on the forward face of the blade, and partly, | 


and to a somewhat lesser extent, to pressure on the 
after face. 
of air or water vapour entrained in sea water, and 
quite a slight degree of tension on the water will 
cause these air particles to expand, with the result 


Granted a well-made, well-polished, | 
sharp-edged and well-radiused design—even if situated | 


The thrust per unit | 


Now, there is a considerable quantity | 


12ft. and 18ft. per second, depending on whether 
reciprocating or turbine-driven propellers are in use, 
constitutes a region beyond which the water supply 
will begin to fail badly. 

In attempting to allocate relative degrees of 
importance to the causes of cavitation, it must be 
understood that the following conditions are common 
to all cases :—Aeration of water, barometric pressure, 


| condition of blade surface, density of water, immersion 


of blade tips and temperature of water. Granted 
these, then undoubtedly unimpeded flow of water to 
the screw in as perpendicular a direction to its trans- 
verse plane as possible, is of primary importance 
Rake of shaft finds no expression in any of the 


| theories, yet its influence on the pitch of a screw 


is very considerable. When the rate angle approaches 
the exaggerated figure of certain recent work, the 
screw may cavitate over one sector only—that is, 
when the blade is descending past the horizontal 
centre line—and, conversely, it may easily develop 
negative slip on the opposite position as the effect of 
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rake is to increase the pitch of the descending blade 
and reduce that of the ascending one. «This seems to 
afford one of the explanations of the low-propulsive 
coefficients of some of the later British torpedo-boat 
destroyers, Where the shaft angles ran from 4.5 to 
5 deg. from the horizontal. The results of H.M.S. 
Mackay are @ case in point. It seems fairly obvious 
that a serew cannot possibly exert its model tank 
standard of efficiency when it has to suck against a 
flow of water arriving at one angle to its axis and 
discharge it at another ; when the difference between 
the normal, maximum and minimum face pitch due 
to shaft rake may be 1.0, 1.26 and 0.76, as it was, 
approximately, in the Mackay near the blade tips. 
Local pressure conditions, and pitches, especially on the 
trailing edge of the inner portions of the blade backs, 
then become entirely different from what they are when 
the screw is working on its normal axis. And yet we 
are invited to express surprise that the relative 
rotative efficiency is in the region of 0.85! 

In high-speed craft, where absolute velocities 
through the water of 50ft. to 60ft. per second—30 
to 36 knots—are common, it is inevitable that large 
holes—-not small cavities—must be torn in the water 
in the immediate wake of shaft brackets with blunt 
terminations or large transverse radii connecting 
arms and bearing boss, and which give a most un- 
shapely section through the plane of attachment. 
These holes persist aft of their generating point 
into the transverse plane of the propeller edges, 
and in the past were often responsible for erosion 





as the blades slammed into them each—for there | 


are two arms—at the rate of a dozen or more times 
a second at a velocity of anywhere between 60ft. 
and 240ft. per second with direct connected turbines. 
With any serious shaft rake, and it is difficult to get 
below 3.5 deg. with twin turbines situated athwart- 
ships, the presence of the bearing boss aggravates 
this tendency to break up the water in front of the 


screw, and the consequent 


the head above them. 
the disc is inevitable from this cause. 


of several of the 300ft. 
destroyers, in which the lower arm of the A bracket 


which was a horizontal one—was inclined down- | against the use of pressure alone as a criterion is the 
wards at the forward edge by 4} deg., in order that, |fact that determinations of effective horse-power, 
when the vessel was running with the trim due to | 


full speed, this arm would pass horizontally through 
the water. Between 22 knots and about 27 knots, 
when the trim angle created the latter position, this 
bracket arm dragged very badly indeed, causing 
a very considerable region of broken water in the 
neighbourhood of the screw, and at about 24 knots 
causing a reduction in propulsive efficiency of from 
61 to 57.5 per cent. Details of this are given under 
“G” by Admiral Dyson, U.S.N., in a paper 
read to the American Society of Naval Architects in 
1920, from which it is very clear that cavitation 
must be considered from the external point of view 
as well as merely from that of the screw alone. 

For the latter only, the separate main factors 
liable to create rupture of the thrust column are, 
it would seem, in order of importance : 


V essel 


(i.) Speed of water flowing through the screw in 
relation to still water. 

(ii.) Thrust per unit of area—disc or projected. 

(iii.) The section of the blade in association with 
its speed of travel through the water and the relative 
angle of advance. 

Important, but entirely subsidiary, factors are : 

(iv.) Irregularity of turning moment. 

(v.) Contour of blade. 

(vi.) Number of blades. 


Any appreciable reduction of the mass of water 
acted on by the propeller necessitates the use of 
greater power in order to obtain a relatively increased 
speed of slip in order to produce the desired thrust, 
i.¢., the product of mass x velocity, and, hence, 
the propulsive efliciency deteriorates. 

It may be said that between the rupture of the 
column due to speed of slip, or to thrust per unit 
of area, there is no really substantial difference, 
but the analysis of very numerous trials of vessels 
fitted with different types of machinery—reciprocating 
engines, direct-connected turbines, geared turbines and 
oil engines—certainly does tend to show that the 
limitation of speed of real slip is a much more rigid 
boundary line than that of thrust pressure per unit blade 
area. In Fig. 8 a series of thrust pressures for a number 
of torpedo craft is shown. The pressures for Mackay 
and Pruitt were actually recorded by thrust meter. 
Those for U.S.S. Wadsworth and “HH” and “ X,” 
are based on Washington E.H.P. figures for hull 
and appendages, as are also those for the British 
27 and 30-knot vessels, except that the E.H.P. 
for the latter was obtained at Haslar. The curve 
for vessel ‘‘ X "—see Dyson, Am. Soc. N.A., 1920 
shows an extraordinary high range of thrust—23.7 
square feet of total projected area for 9300 indicated 
horse-power and 28.5 knots is, obviously, extra- 
ordinarily low, and the propulsive efficiency in this 
case was very poor, being less than 0.50 for E.H.P. 
with appendages. The suggested limit of 13 Ib., 
as given by Mr. Barnaby, also seems too low. U.S.8. 

H ” was a sister ship of Pruitt, but driven by direct- 
connected turbines, the propellers being 7ft. 9. 6in. 


| surprise need be occasioned if figures of 18 Ib. to 20 Ib. | 


in diameter by 7ft. 5}in. pitch, with P.S.R. 0.65, 
against Pruitt’s 9ft. 2in. by 10ft. 2in. by 0.55 P.S.R. 
Dimensions and displacement were identical, but 
for 35 knots ‘‘ H_” required 29,400 shaft horse-power, 
with 655 revolutions, against Pruitt’s 27,600 and 442 
revolutions. The respective propulsive ccefficients 
were 0.55, against Pruitt’s 0.599, the E.H.P. being 
that including appendages. 

The real reason in the case of very fast craft for 
preferring speed of slip as a criterion to the danger 
zone to pressure lies in the fect that in many cases, 
especially in the case of recent United States de- 
stroyers, there is a tangible amount of negative wake, | 
and under this condition thrust alone is not an | 
accurate measure. Again, as is emphasised in the | 
Mackay and Pruitt comparisons, very particular care | 
was taken in the latter vessel to obtain a flow of water 
as nearly perpendicular to the screw disc as possible, | 
whereas in the Mackay the shaft rake was 5 deg., | 
and the shape of stern was not nearly so suitable for | 
obtaining direct flow to the screws as it was in the | 
ease of Pruitt. Temperature of water exercises quite 
an appreciable influence on permissible thrust. At 
80 deg. Fah. the pressure of water vapour is 0.5 Ib. per | 
square inch ; at 60 deg. it is 0.255 Ib. ; and at 35 deg. | 
Fah. it is 0.1. Thus between a high barometer | 
pressure in the Arctic or a low one in the tropics, the 
effect on permissible tension is material. Again, there 
is often a good deal of loose thinking or talking about 
pressure. Figures are given regardless of immersion, 
or ignoring the method of determining the pressure. 
In Fig. 8 data does not permit of correcting the 
curves to 12in. immersion as a standard, and no 





per square inch are quoted in some cases. Thus in | 
some of the earlier U.8. Dreadnought type battleships, 


| the three-bladed design. 





figure down considerably. In the reciprocating 
engined cruisers trouble occurred with speeds of 13ft. 
per second. Too much emphasis must not be laid 
on one particular item. Cavitation is a comprehen- 
sive matter, and can be caused—perhaps created 
would be a better term—-well within any of the limits 
put forward by any single element of abnormality. 
And it must also be understood that although limits 
of, say, 16ft. and 16 lb. are permissible together in 
torpedo craft, 10ft. and 10 Ib. are not to be approached 
with high efficiency in single screw work. Much 


higher speeds and pressures are permissible behind 


fine lines than bebind full ones, yet nothing of this 
is to be discovered in any of the itemised suggestions 
for the occurrence of cavitation hitherto propounded. 
The case of propeller tips revolving in too close 
proximity to a vessel’s hull is suggested as one cause 
for cavitation. This is by no means certain. The idea 
perhaps had its foundation in the local vibration effects 
in the Lusitania and Mauretania in the vicinity of 
the propellers ; but it would appear likely that it was 
not the propeller that was robbed of water owing to 


| inadequate flow, so much as that as each blade passed 


the point nearest the hull, the centrifugal action of 
the water escaping over the blade tips from the 
pressure to the suction side of the blade caused a 
momentary hammer blow on the ship’s plating. 
This vibration was nullified by a change in number of 
blades from three to four and by the adoption of a 
contour with sharper tips than had been adopted in 
Sharply shaped tips are 
liable to induce excessive local pressure if the mean 
pressure over the blade be high. 

In the analysis of ship trials there is still a great 
deal to be done. There is the question of ascertaining 
from trial results not only the degree of the suita- 


| with small direct-driven screws, working from the bility of the screw, but also of the form of hull and, 


emulsion surrounding | above the screws being about 14ft. to L5ft. 
it is accentuated by the tension on the water from | figure corrected for immersion becomes about 12 Ib. 
the screw preventing the closing of these holes under | at 
Loss of mass flowing through | exceeds unity, that is to say, if the thrust horse-power 
No better|is less than the effective horse-power, the actual 
instance of this effect can be given than in the case | pressure based on E.H.P. undergoes a further reduc- 
1070-ton United States | tion in the ratio of the hull efficiency to unity, or vice 


| 





E.H.P.—with appendages—actual pressures as high | 
as these figures have been obtained, the head of water 
Such a 
12in. 


immersion. Again, if the hull efficiency 


versd if the hull efficiency is less. Another argument 





unless properly made, are apt to be extremely erratic. 
It is true that in estimating the speed of real slip, | 
which is (P x N)—(V—W) where P = pitch, N = | 
revolutions, V = speed of ship, and W = speed of 
wake, all in feet per second, we do not know exactly 
what the pitch is, and are dependent on the tank for 
the value of the wake, but these factors are less liable 
to distortion than is the figure for thrust. If the | 
thrust be worked out from the thrust horse-power 
formula—see Part II.—-the speed of advance being 
taken from tank data estimated, very surprisingly 
high figures willoften befound. Destroyers frequently 
show apparent pressures exceeding 22 lb. or 23 Ib. 
under such circumstances, and if the propeller were so 
immersed that cavitation could not occur, this would 
be the figure which the screw.should develop on the 
basis of the model enlarged. As it is, cavitation, 
either incipient or aggravated, prevents the attain- 
ment of these figures and the efficiency falls off. 
Now the efficiency of a screw is written 


Thrust xX travel per revolution 
Turning moment X 2r 





and as far as precision is concerned, the only figure 
upon which no doubt can be cast is the 27. The 
thrust is very seldom measured indeed, and in spite 
of the facilities now available it really is extraordinary 
that more effort is not directed towards determining, 
if only on trial, precisely what it is. For sea service 
work it would probably prove more valuable still. 
Mr. Baker states bluntly that the discrepancy 
between service voyages and tank results is virtually 
impossible to bridge with the data available, but this 
isnotall, The travel per revolution is far from being 
exactly known because the wake is not susceptible 
of direct measurement. Accurate torsion meter 
readings at sea are very rarely available ; they are 
not always reliable on trial. What, then, becomes 
of the efficiency formula in the case of ship trial 
analyses ? Inatankitisa different matter. Accuracy of 
observation is then possible within extremely small | 
margins, and the losses in the screw are capable of 
determination. The minute, however, that any 
rupture of the water column passing through the | 
screw occurs the tank efficiency is not reproduced, 
and we have shown a dozen causes why this rupture | 
may occur, 
Again, as regards the use of thrust alone as a/| 
criterion for cavitation, it should be noted that Mr. 
Barnaby did not use his figures as absolutely binding. 
For motor ships with irregular turning moments, 
quite a low pressure—8 Ib. to 9 Ib. per square inch— 
is suggested, and thus we get a range of 8 to 16, the 
latter as seen in Fig. 8. No such divergence can be 
considered in the case of speed of real slip. With 
reciprocating engines a figure of 12ft. per second is 
certainly a danger zone, and in the cases of some of 
the early turbine destroyers of the Tribal classes, 
speeds of 24ft. were not at first uncommon. In these 
latter, however, cavitation was very serious, and 
subsequent trials with larger screws brought this 








in many cases, what has been regarded as the break- 
down of the propeller should not have been blamed so 
much on the screw at all, as on the fact that the form of 
hull was not entirely suitable for the maximum speed 
obtained. Merely to plot the curves of data obtained 
on @ progressive trial is quite insufficient ; complete 
analysis of performance at each separate speed is 
required. A very good instance of what might, at 
first sight, have appeared from a mere inspection 
of the trial figures and curves to be a serious break- 
down, occurred in the trials of the U.S.S. Wadsworth, 
the first U.S. all-geared turbine destroyer. Designed 


|for 29.75 knots, she obtained 31.7 on trial. At 30 


knots the apparent slip curve ran up rapidly from 20 
to 24.5 per cent. at the top speed, and, apparently, 
a serious drop in screw efficiency was involved. 
Analysis, however, showed that this was not the 
case. The form of hull was quite suitable up to the 
designed speed, but the resistance above 30 knots 
augmented very rapidly, and the extra resistance 
was responsible for the flexure in the slip curve. 
It was overcome, however, with very little drop in 
propulsive efficiency, a value of 0.579 being obtained 
at 29.8 knots and 0.567 at 31.7, with thrust pressures 
per unit of projected blade area rising from 12.48 
to 14.35. The curves alone are useless for exposing 
the presence of cavitation due to the action of the 
screw, and only very complete analysis will afford 
the requisite information. 

But to enable this to be accomplished—and this, 
in fact, means to enable designers to learn what exactly 
is going on in the way of component losses between 
the power and the resistance—adequate and accurate 
data are essential. The former are as necessary as the 
latter ; in the case of the Mackay, the results were 
taken at about 20, 26 and 31 knots on the deep 
load trial, and 21, 27.5 and 34 on the light trial, 
or a gap of 12 knots, roughly, with only one observa- 
tion in between them! This trial would hardly have 
been of interest had it not been for the provision 
of thrust meters. As to the all-important question 
of accuracy, errors of observation are only too fre- 
quent. They are very difficult to eradicate, and only 
the greatest care and thoroughness will ensure that 
a trial is not rendered almost futile from the scientific 
point of view owing to lack of accuracy in taking the 
essential records. It is only then that closer approxi- 
mations between the model and the ship results can 
be made with any degree of certainty. 








Links in the History of the 


Locomotive. 
By E. A. FORWARD 
No. IL.* 


THE exact date of Seguin’s first engine is to be 
found in an official report quoted in *‘ Hommes et 
Choses du P.L.M.” This report. shows that the first 
experimental trial was made on November 7th, 1829, 
on a short piece of line, 40 m. long, laid in the railway 
workshops at Perrache, which was the Lyons terminus 
of the railway. Steam was raised in thirty-six minutes 
and the engine manceuvred for an hour, drawing a 
load of 19 tons up an incline steeper than any of those 
on the railway itself. It will be observed that this 
trial took place two months after the Rocket had been 


* No. I. appeared December 1 {th, 
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tried at 
trials. 
This trial is also mentioned in a report on the St. 
Etienne Railway published in the Bulletin Indus- 
trielle of St. Etienne in 1830, which gives the addi- 
tional information that the test incline was 14 in 1000, 
and the speed on it was 4.5 miles an hour. The middle 
section of the line, between Givors and Rive-de-Gier, 
16 kiloms. in length, was to be opened in the spring 
of 1830—it was actually opened in October—and 
on it the engine drew 24 tons on a slope of 6 in 1000 
and 45 tons on the level. This same report, speaking 
of the anticipated reduction in haulage costs, says ;— 
** This reduction in costs is due to a new locomotive 
made by M. Seguin, which is much better than those 
which came from England. The new engine cost 
10,000f., weighs 6000 kilos. (5.9 tons), and produces 
882 lb. of steam per hour. The English engine cost | 
16,000f., weighed 9500 kilos. (9.35 tons), and pro- 
duced only 772 lb. of steam per hour. The chimney, 
which was too high for the tunnels, has been shortened, 
and two fans have been applied to produce the neces- 
sary draught. The boiler is mounted on springs.”’ 
This is believed to be the earliest account.giving 
any particulars of Seguin’s engine, but, if the figures 
given are correct, the evaporation of his first loco- 
motive boiler was at that time little better than that 
of the English engines, and only one-third of that he 
obtained with his experimental boiler, so that the 
engine could hardly be described as satisfactory. 


Newcastle, and one month after the Rainhill 


. Delivery pipe from the pump. 

. Pump chamber. 

. Casing for leading the products of combustion into the tubes. 
. Fan moved by the steam engine. 

. Fan blades. 

. Communication with the furnace. 

s. Fire-place. 

. Ashpan receiving air from the fans. 

. Chimney. 


“The space between the tubes is occupied by the 
boiling water and it covers them to a depth of from 


2in. to 4in. When feeding the boilers of steam engines, | 


if we introduce cold water, it results in a sudden lower- 
ing of the temperature, which stops the production 
of steam and thus the engine, which is a very serious 
inconvenience. This can be remedied by introducing 
hot water into the boiler, but if the means of heating 


this water is not regulated it may happen that the | 


water arrives at the feed pump boiling ; it then forms 


steam in the space n, which, balancing the atmo- | 
spheric pressure, forces back the water into the reser- | 


voir, so that the pump ceases to feed, although its pis- 
ton continues to work. To prevent this inconvenience 
[ have placed in the body of the pump a valve A, 
which opens when the piston rises and closes when in 
descending it reaches the water below it. In the 
ascending movement of the piston any steam which 
may be in the pump escapes through the piston so 
that the pressure inside cannot be greater than that 
of the atmosphere. 
remains open, releasing the vapour, until when it 


On the down stroke the valve | 


and complete combustion. For the better under. 
| standing of the boiler tubes and fans two plates are 
given.” (The drawings on these plates are repro. 
| duced, with some modification, in Figs. 3 to 6.) 
“Two carriages, connected by means of a hinyed 
| iron bar, serve to support the engine, boiler and every. 
thing depending on it. One of the carriages is fur. 
nished with a wooden framework resting on flat 
| Springs, on which is placed the boiler, the furnace and 
flue, and has on its two sides the steam cylinders, the 
feed pump and everything composing the engine. 
On the other carriage are the two fans, which com 
| municate by pipes with the lower part of the fire. 
| place, the water tank and a place for the coal and an 
attendant. The weight of the whole engine 
6000 kilos. and the price 10,000f. 


is 


j Square metre 
| * Heating surfaces of the boiler 

Boiler cylinder... 

Fire-box sides and end \ 
43 tubes... .. .«. l 
Feed-water reservoir : 


2.56 
1) 
78 
95 


5. 
I 


Total 21.19 
228 square feet. 

The drawings show side and end elevations of the 
engine, a side elevation of the tender, and longitudinal 
and transverse sections of the boiler. The deseription 
accompanying them is as follows :— 

“ A. Boiler of the machine 

BR. Fireplace. 
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It is also stated here that the chimneys of the English 
engines were too high for the tunnels, and it is implied 
that that was the reason for shortening the chimney 
and using fans ; Lobet also repeated this tale. Seguin 
says nothing to this effect, but he gives a section of 
the tunnels showing that they were 15ft. high above 
the rails. The fact is, of course, that no practicable 
chimney height would have provided sufficient natural 
draught for the tubular boiler. 

During the course of his experiments Seguin had 
realised the disadvantages arising from the intro- 
duction of cold feed water into the boiler, and to 


remedy this he provided his engine with a feed-water , 


heater. The hot feed gave him trouble with his 
pump, and he then devised a pump which would not 
cease to lift by reason of the vapour produced by 
the hot water. For these features he applied for a 
patent on October 16th, 1829, and it was granted on 
March 25th, 1830, for a period of fifteen years. The | 
specification, No. 7020, entitled “‘ For the improve- 
ment of steam boilers,” is to be found in “ Brevets 
d’ Invention,” vol. 55, 1845. The patent drawing is 
reproduced in Fig. 2, and it is the only known record 
that Seguin himself has left as to the form of his 
locomotive boiler. The description accompanying | 
it is as follows: 
Boiler. 
Paseage for the hot air. 
ce. Tubes receiving the hot air. 
d. Reservoir for the feed water. 
e. Space for the steam for heating the water in d. 
f, Feed pump. 
q. Suction valve. 
h. Valve in the piston 
j. Delivery valve. 
k. Pipe connecting the upper side of the piston with the feed- 
water reservoir. 
Pipe doing the same for the lower side. 


a. 


6. 


| with the water, weighs 3000 kilos. 


THE SEGUIN MULTITUBULAR LOCOMOTIVE 


reaches the water it closes and forces the water into 


the boiler. 


“The steam arrives in the reservoir c after having | 
served in the cylinders, but this detail has not been | 
put in the figure, since it is foreign to the object of | 
the patent, which applies to the case where the water | 
in the reservoir d is heated in an entirely different | 


manner than by the steam.” 

We now come to the illustrated description of 
Seguin’s engines by Messrs. Schlumberger and 
Koechlin, which appeared in their report to the 
Société Industrielle de Mulhausen on a journey under- 
taken by them to examine the new patented system of 
boilers by M. Seguin and Co. at St. Etienne. The 
reports says: 


“The object of the design is to produce a small 


boiler with a large heating surface and to produce a 
draught without the aid of a chimney. The boilers 
which we have examined produce steam for locomo- 
tives at a pressure of 3 atmospheres. 

“The locomotive has a furnace 4ft. 3in. long and 
2ft. 5.5in. wide placed between two double walls of 


| sheet iron filled with water and communicating with 
| the interior of the boiler. 


At the end of the fire- 
place is a cast iron hollow wall, also filled with water, 
and this communicates with the boiler and is fixed to 
it. The grate is composed of two rows, each of 
17 bars, placed one behind the other. The boiler is a 
cylinder of sheet iron and its lower half is traversed 
longitudinally by 43 small tubes, through which the 
hot air passes before escaping outside. The whole, 
Finally, there are 
two fans, which force the air into the fire-plaee, which 


| is entirely closed at the front, with a pressure high 


enough to establish a good draught and a very intense 
































C. Ashpit. 

D. Chimney. 

E. Hollow cast iron casing at the back of the fireplace coim 
municating with the interior of the boiler and with 

F F. Two other hollow cast iron casings placed on the tw» 
sides of the fireplace. 

G. Grate. 

H. Semi-cylindrical hollow casing communicating on one 
side with the cold water reservoir by a leather pipe, and 
on the other with the boiler feed pump. 

43 small copper tubes through which the smoke passos 
before arriving at the chimney. 

. Steam cylinders of the locomotive. 

. Piston-rods. 
. Feed pumps for the boiler 

M M. Wrought iron double beams which communicate with 
the wheels by means of connecting-rods. 

N N. Connecting-rods. 

0 O. Wheels carrying excentric pins which form the cranks 
on which the connecting-rods work. 

P P. Wrought iron guides forming the parallel motion. 

QQ. Cast iron columns supporting the journals of the guides 
at each side, united by fixed iron bars. - 

R. Movement of the slide valves. 

8. Ring fixed to the working beam which gives an up-and-down 
motion to the rod T at each stroke of the piston. 

U U. Levers to move the valves by hand so as to make the 
engine go in whichever direction is desired. 

V. Double cock admitting steam equally to the two cylinders 
and which can be regulated by the bar W. 

X. Safety valve. 

Y Y. Two strong oak beams forming the base of the engine 
and fitted with spring-supported cast iron boxes in 
which the axles of the wheels turn. 

Z. Cast iron plate closing the front of the furnace and having 
openings a, through which the air from the fans passes 
to the ashpan. 

b. Casings of the fans terminating in nozzles c, which com- 
municate with the openings a by flexible leather pipes. 

dd. Fans with four blades. 

e. Pulleys fixed on the fan shafts. 

f. Pulleys fixed to the carriage wheels to give motion to the 
fans by means of belts. 

g. Water reservoir. 

h. Space for the coal. 
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k. Flexibie coupling by which the fan carriage is attached to 
the locomotive. 

11. Chains by which the wagons are attached behind the fan 
carriage and engine. 

m. Flap valves for shutting off the fan pipes. 


“'The water reservoir is square and of sheet iron, 
so that the quantity of water leaving it could be 
accurately measured. The boiler is provided with 
ylass tubes to indicate the water level, so that it was 
easy to measure the quantity evaporated. The boiler 
is unlagged. The diameter of the piston is 9.06in. 
and the stroke 23.6in. The steam pressure is 3 atmo- 
spheres above the external pressure, and the engine 
makes 60 revolutions per minute. To each boiler 
there are two fans, 64in. diameter, which receive their 
movement from pulleys on the wheels when the engine 
is moving. When the fire is started a man turns the 
fans by hand. The four fan blades have iron arms 
having at their ends thin boards 12.75in. wide and 
14.9in. long. They make normally 300 revolutions | 
per minute and produce a current of air equal to a | 
pressure of 0.63in. to 0.79in. of water, a speed which | 
is only obtained with high and good chimneys when | 





























The valve chests were'on one side near the upper ends | 
of the cylinders and the valves were driven by tappet | ° 
aa plana y day Sepatioa wets 4k mpd oy aod Institution of Mechanical Engineers. 
fitted to the tappets to minimise shocks. Hand levers | PRT 
were provided for reversing. The regulator and steam | THE view was commonly expressed that the paper 
inlet pipes are clearly shown, but there is no sign of | presented last Friday evening before the Institution 
an exhaust pipe in the drawing. Possibly the ex':aust | Of Mechanical Engineers by Professor A. H. Gibson 
steam was passed directly into the feed heater, as|and Mr. H. W. Baker, of Manchester University, 
suggested in the 1830 patent. The feed pump is | entitled “ Exhaust Valve and Cylinder Head Tem- 
bolted to the side of the cylinder and its plunger is | peratures in High-speed Petrol Engines,” was one 
driven by the crosshead. The tender with its fans|of more than ordinary practical value. In spite 
needs no further description. of its being very largely a record of experimental 
It is interesting to note that Biot, ia 1834, says | data, in spite, too, of the narrow field which, to 
that in the St. Etienne engines they had preferred | judge by its title, it covered, the opinion was expressed 
to suppress the excentrics (which were presumably |—and we share it——that the authors had succeeded 
used on the Stephenson engines ) and to move the | in presenting a mass of valuable information bearing 
valves by a tappet motion. In the Conservatoire | very directly on the design of high-speed internal 
Nationale des Arts et Métiers at Paris there is a model | combustion engines at many important points. 
of Seguin’s engine, to a scale of 1: 6, which was Elsewhere in this issue we begin a reprint of the 
presented to that institution by M. Augustin Seguin, | paper in abstract, but in order that the discussion 
a son of Marc Seguin, in 1891. This model is believed | may be made more intelligible to our readers, we 
to have been made for the donor some few years | give below a note of the general conclusions at which E 


| 
| 
' 
| 


the air on entering has besides a temperature of 


400-500 deg. Cent.” 


Visitors who witnessed some experiments on the | 
engines noted that when both the fans were working | 


they burned 100 kilos. of coal per hour and evaporated 
785 kilos. (1730 1b.) of water per hour, an evaporation 
nearly twice that obtained in Seguin’s first locomo- 
tive trial, but still far behind that of his experimental 
boiler. This figure is almost up to the Rocket's later 


figure of 1870 lb., but far inferior to that of the Arrow, | 


one of the Liverpool and Manchester engines imme- 


diately following the Rocket, which showed an evapo- | 


ration of 2750 Ib. per hour. 

The engine hauled a load of 29.5 tons on a gradient 
of 5.7 in 1000 at a speed of 4.5 miles an hour, while 
on the level it could haul 70 tons. These results are 
somewbat better than those obtained on the first 
trial on the railway, in 1829 or 1830, but are not 
superior to those obtained with the old four-wheeled 
engines on the Stockton and Darlington and other 
English railways. It must be remembered that in 
cutting down the weight of his engines Seguin also 
1educed the maximum tractive force that could be 
obtained ; moreover, the recorded experiments do 
not show any realisation, in his own engines, of his 
hope to secure increased speeds by means of his 
tubular boiler. 

When we examine the drawings of Seguin’s loco- 
motive boiler it will be seen that it differs considerably 
from the ordinary form, and this difference probably 
accounts for its inferior performance as compared 
with the experimental boiler. The barrel was 3lin. 
diameter and 9ft. long, but the fireplace, instead of 
being placed at the end and leading directly to the 
tubes, was arranged below one end of the barrel, the 
hot gases passing along underneath the barrel and then 
returning through the tubes; this was obviously a 
less efficient arrangement than the normal one. 
The sides of the fireplace were formed as water spaces 


2.5in. wide, but their only communication with the | 


boiler barrel was by means of the transverse bridge 
casting at the front. There could thus have been 
little or no circulation in these side walls. The draw- 
ing shows the walls of cast iron 0. 75in. thick and they 
are unstayed, but the first part of the report mentions 
sheet iron sides and gives larger dimensions for the 
grate than those of the drawing, which are 4ft. lin. 


long and 2ft. 3in. wide, giving a grate area of | ! 
| coke consumption of the former, for a given amount of | 


#.2 syuare feet. The ratio of heating surface to grate 
area was 24.8, which is about the same as that of the 
Rocket. The differences mentioned may be accounted 
for by the reporters having seen at Jeast three engines 
which perhaps differed in details. The flue leading 
from the fireplace was formed by a double sheet iron 
casing which served as the feed-water heater and was 
at the hottest part of the boiler. In the 1830 patent 
drawing an exhaust steam chamber surrounds the 
feed-water heater, but in the engine this was omitted. 
The tube ends appear to have rings or nuts outside 
the tube plates, but no longitudinal stays are shown. 
A weighted lever safety valve is fitted, and a hinged 


section of the boiler does not show the plates and 
joints of the barrel. 

The engine had four wheels, 44in. diameter, on a 
wheel base of 4ft. 10in. The wheels had cast iron 
naves and wooden spokes and felloes surrounded by 
plain iron bands on which the wrought iron flanged 
tires were fitted. Two flat iron rings, one on each 
side, were bolted to the spokes at about mid-length, 
and the crank pins were fixed to these. The gauge of 
the rails was 4ft. 6in. The framing consisted of two 
longitudinal beams, 9in. by 5in., and the axle-boxes 
were fastened to stiff plate springs which were bolted 
directly up to the underside of the beams. 

The cylinders were placed 5ft. Tin. apart, one on 
each side, low down between the wheels ; they were 
cach supported by a flange resting on the frame beam, 
while there appears to be a flanged web secured to the 
side of the fireplace also. The piston-rods projected 


| before that date ; it resembles the Mulhouse drawing, 
| but differs in some details, so that it is unlikely to 
| have been made from them. 
At the end of Seguin’s book of 1839 is a list of the 
| parts of his locomotives, which he thought would be 
| useful to persons similarly placed to himself. It 
gives detailed costs of an engine on the model of those 
|sent from England. The total cost amounted to 
14,320f. and the price of a tender on Stephenson’s 
plan was 1000f., but this form of tender had been 
| superseded by a more commodious, stronger, but more 
| expensive tender. The actual cost of his engine was 
therefore considerably more than the 10,000f. pre- 
viously claimed for it, and was even more than the 
12,500f. said to have been paid for the English engine. 
| In the list of parts of the boiler is a very interesting 
indication as to how the tubes were secured; these 
| items are :— 


f. 
83 bouilleurs en cuivre jaune : 1740 
Facon desdits pour soudage : 180 
Soudure forte et rondelles pour ajustage ; 50 
Tournage des tuyaux aux deux bouts... - 63 


From this it would appear that the ends of the tubes 
were turned and fitted with external! rings which were 
hard soldered to the tubes and tube plates. 


were driven by excentrics. 

Seguin concludes his account by saying :—-** The 
vertical cylinder arrangement does not lend itself 
so well to rapid movement as do the latest engines 
which have been made by various constructors. In 
| these the cylinders are placed horizontally under the 
boiler and the movement is communicated directly 
from the piston-rods to cranks on an axle to which 
'the driving wheels are fixed. This simplifies the 
| mechanism, but the results, considered relatively to 


the amount of work obtained, and to the cost of trans- 
| reduced to about 300 deg. Cent., and such valves enable the 
. output and efficiency of an engine to be appreciably increased 


port, do not differ very much. The two systems are 
|employed concurrently on the St. Etienne Railway.’ 

Then follows a table giving the work done by the 
locomotives then on the line, from May Ist to October 
Ist, 1838. From this it appears that there were 
twelve engines with vertical cylinders and four with 
horizontal cylinders. The former differed in the 
| number of their boiler tubes, some having only forty- 
| three and others as many as eighty-two. The average 
| work done by the vertical engines was slightly less 
than that done by the horizontal engines, but the 


| work, was less than that of the latter. From the par- 


ticulars in this table it is probable that the Mulhouse 
drawing refers to engine No. 3, while the price list 
refers to the last of the type, No. 12, which had 
| apparently only just commenced work. 
It will be seen, then, that Seguin was not the first 
| to invent a multitubular fire-tube boiler, nor was he 
the first to apply it to the locomotive. His own loco- 
motive boiler was evidently not an unqualified success, 
as in the form used it does not appear to have given 
the results expected of it. 


By this | 
time also the fans had been abandoned and the valves | 


| 
} 
| 
} 


The fact that twelve of | 


the authors have arrived : — 


The investigation goes to show that, in a well-designed and 
well-cooled overhead valve petrol engine, either of the air-cooled 
or water-cooled type, under normal conditions of operation, the 
temperature of the exhaust valve may be between 600 deg. Cent. 
and 750 deg. Cent. The temperature is affected by alarge number 
of factors, the most important, in an engine operating without 
detonation, being the timing of the ignition, the temperature of 
the cooling water, and the strength of the working mixture. 
The highest temperatures under such conditions are attained at 
full throttle with the weakest mixture capable of maintaining 
maximum load, with the highest jacket water temperature, and 
with a retarded ignition. 

In a given cylinder with different compression ratios, so long 

the power being developed is constant, the exhaust valve 
temperature at a given horse-power is sensibly independent of 
compression ratio. 

If, owing to some such hot spot in a cylinder as may be pro- 
duced by the action of a loose valve seat or of a defective sparking 
| plug, pre-ignition is set up, the temperature of an exhaust valve 

may readily attain temperatures exceeding 800 deg. Cent. At 
| such temperatures the valve, whether of chromium or tungsten 

steel, will rapidly burn out. At lower t atures chromi 

steel has the advantage of not oxidising so rapidly as tungsten 
| steel with weak mixtures, although at temperatures not exceed - 
| ing 750 deg. Cent. both are capable of giving excellent results. 

The best shape of valve head appears to be one having a flat 
bottom and a tulip-shaped top. Owing to the weight, this is in 
general impracticable, and the next best is one having the — 
shaped head common in aero-engine practice. Increasing the 
lift of the valve within limits tends to cool operation by reducing 
| the mean scouring velocity of the gases. 

Within the limits usual in practice, tappet clearance does not 
| greatly affect valve temperatures. Even negative clearance, so 
long as this does not exceed about 0.010in., has only a small 
effect. Generally s ing, the conditions tending to give a hot 
valve also tend to give a hot cylinder head. The result of retard 
ing the ignition is exception in that it gives a hot valve but a 
cool head. he range in head temperatures corresponding to a 
given change in operating conditions is, however, much smaller 

| than the range of temperatures of the exhaust valve. 

Valve temperatures are sensibly the same, whether petrol is 
used as a fuel or a petrol-benzol mixture. In this connection 
benzol is only of real advantage under conditions in which the 








| use of petrol would be accompanied by serious detonation leading 


to pre-ignition. 
By water cooling exhaust valves the temperature can be 


hey also enable a higher compression ratio to be used. They 


| are, however, only suitable for use on an air-cooled engine, and 
| if water is used as the cooling fluid, unless carefully designed, are 


likely to prove a source of danger. 

Professor Gibson, having presented an interesting 
and illuminating summary of the paper, Mr. W. A. 
Tookey was called upon to open the discussion: 
Mr. Tookey remarked that as the paper was mainly 
a statement of the results of research work, and 
as the figures recorded in it were above all criticism, 
it was hardly possible to discuss it in the usual way. 
There remained, however, the possibility of comparing 
the authors’ results with those obtained by other 
engineers working in a similar field. Such a com 


| parison, he said, he had made by means of a diagram 


which he exhibited showing a series of curves com- 


| piled from the authors’ test results and from other 


sources. In this diagram—see Fig. | on page 664 
the abscisse2 represented mixture strength expressed 


}in terms of British thermal units per cubic foot of 


the total cylinder volume, while the ordinates repre- 
sented the ratio of the brake mean effective pressure 


the engines were made, however, indicates that they | to the mixture strength. The diagram showed that 


| seded by engines of the normal type, of which four | 
There is, however, reason as a 1600 brake horse-power two-stroke Nobel- 


| were on the line in 1838. 


door is provided at the base of the chimney. The | were good enough for the coal traffic on the St. | 


| 
Etienne Railway, but they were probably soon super- | 


it was possible to compare the small high-speed 
trol engines tested by the authors with such radic- 
ally different forms of internal combustion engines 


| for believing that the later vertical-cylinder engines | Diesel engine, such as that described in Tae ENGINEER 


had boilers of the Stephenson type. 

Seguin has been called, rather inaptly, the French 
Stephenson, for after making the St. Etienne-Lyons | 
Railway, which established the family fortunes, he 
concerned himself no more with practical engineering, 
but devoted the remainder of his life to purely scien- | 
tific studies. He did not seek htnours, but was made 
a Chevalier of the Legion of Honour in 1836, and an | 
Officer of the same in 1866 ; he also became a member | 
of the French Institute in 1845. In 1887 it was pro- | 

to erect at Annonay a statue in his honour as 
the inventor of the tubular boiler, but this proposal 
has only just been carried out. Such a statue was, 
however, made for the P.L.M. Company, and stood | 





upwards, their ends being guided by parallel motions, 
the radius rod pivots of which were mounted on cast 
iron pillars standing on the frame and stayed at their | 
upper ends by rods bolted to the boiler. Esch piston- | 
rod had @ horizontal beam, equal in length to the| 
wheel base, pinned to its head, and from the ends of 
this return connecting-rods descended to the erank 
pins on the wheels, which were also coupled by a rod. | 





for a time at the Gare de Lyon at Paris, but has now 
been removed to the company’s offices. 








Ix is reported from Australia that one of the largest oil 
see} yet discovered in that continent has been found 
at fras in the Mersey Valley: | 


for January 27th, 1922, and a modern cold-starting 
heavy oil engine with a compression pressure very 
nearly equal to that of a Diesel engine. He suggested 
that the method of comparison indicated by the 
diagram should be adopted as @ common basis, 
and that the authors’ use of the air-petrol ratio 
as a measure of mixture strength was open to criticism. 
In general, he thought the diagram showed very 
clearly that there was a limiting mixture strength 
in all cases, which gave the best results. 

Mr. Tookey has since furnished us with the follow- 
ing detailed explanation of his diagram ;— 

The chart is based primarily upon mixture strength in terms 
of heat units per cubic foot of total cylinder contents. This 
quantity is readily calculable from test results as usually pre- 
sented, as, from the rate of fuel consumption per unit of time, & 
simple calculation based upon cylinder diwensions of the engine 
end the number of working cycles determines the mean —— 
of mixtyre per cubic foot of cylinder volume. Therefore with 
knowledge of the compression volume ratio the strength of 
mixture can be expressed in terms of so many B.Th.U. contained 
in 1 cybic foot of total cylinder volume ; that is, piston displave- 
ment plus clearance—the borizontal scale of the chart. 

The vertical scale is the ratio between pressuses developed by 
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the combustion of the mixture within the engine cylinder and 
the mixture strength as above explained. The pressure is in 
terms of pounds per square inch, and when divided by the 
strength of mixture gives the “ Tookey factor ’’ of efficiency. 
The latter thus connotes so many pounds of mean pressure 
developed for each B.Th.U. contained in a cubic foot of the 
working mixture. 

Comparison of test results on the Tookey factor value enables 
the performance of all kinds of internal combustion engines to be 
compared on a standard basis, as it provides for cylinder dimen- 
sions, compression volume ratios and all other variables. 

Dealing with the eurves on the chart, the straight line marked 
l represents the data given in the paper in connection with the 
tests of the air-cooled cylinder, Fig. 1 (a)—see page 675. It will 
be seen that all the test results follow a straight line law and that 
the strength of mixture being used in this particular series of 
trials ranged from about 60 to 90 B.Th.U. per cubic foot, the 
efficiency falling off with the higher mixture strengths, 

The curve marked 3 refers to the data given in the paper in 
connection with the tests of the air-cooled cylinder, Fig. 2. 
It will be seen that it runs parallel to curve No. 1, except for 
three peculiar testa, and the reason for this is explained in 
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Professor Gibson's paper as being due to the position of a sparking 
plug. Reference to the paper itself will make this clear. 

The curve marked 14 is plottéd from information deduced 
from data given in the paper in connection with the tests of the 
moditied Armstrong-Siddeley water-cooled engine and relates 
to the performance of the engine when run under test at 1680 
revolutions per minute with a volume ratio of 4.92. This test 
was made with water-cooled cylinders, whereas those noted by 
eurves 1 and 3 refer to air-cooled cylinders. The peculiarity 
of the curve 14 is that with increasing mixture strengths the 
efficiencies are increased, whereas the converse is true of curves 
1 and 3. 

Curve 4 relates to the air-cooled cylinder shown in Fig. 4 of 
the paper. It would appear that, other things being equal, the 
speed at which the engine was operated had something to do 
with the relative efficiency when compared on the basis of the 
mean strength of mixture. 

In order to compare Professor Gibson's results with the work 
of others, and in particular with other types of internal com- 
bustion engines, curve V has been plotted, which represents the 
efficiency line on the Tookey factor basis of a six-cylinder National 
gasengine. The prolongation of these plotted points by curve G 
is interesting, as curve G is drawn through points which refer 
to the results obtained by Professor Gibson (and reported to the 
Institution some years ago) when conducting experiments with 
a single-cylinder National horizontal gas engine. The charac- 
teristic of curves V and G is again increasing efficiency with 
increase of mixture strength, but, as will be seen, the latter is 
at its maximum at about 50 B.Th.U. per cubic foot. 

Curve T refers to a liquid fuel engine of the cold starting type, 


Hot spot 
& scouring 





can therefore be expected that the ratio Pm + Qt would be 
more nearly equivalent than the ratio Pn ~ Q¢. 

Colonel L. F. R. Fell, of the Air Ministry, referred 
to the authors’ statement “ that, generally speaking, 
it was inadvisable to fit sparking plugs either directly 
adjacent to or directly opposite an exhaust valve.” 
In view of the experiments, he, Colonel Fell, had 
carried out on an engine with an 8}in. bore cylinder, 
he was inclined to agree with that view. The experi- 
mental engine referred to was fitted with three 
sparking plugs, one on the exhaust side, one on the 
inlet side of the cylinder, and a central plug. When 
the plug on the inlet side was switched in a definite 
falling off in horse-power was obtained and detonation 
was produced. There was no doubt that the central 
plug was best. In the section of the paper dealing 
with spark advance, the authors had shown that 
for all compression pressures, the lowest valve tem- 
peratures, and the highest powers and the minimum 
petrol consumptions were obtained with the spark 
as fully advanced as possible without causing detona- 
tion. Should not the word * detonation ” be replaced 
by the word “ pre-ignition’’? If detonation were 
produced by advancing the ignition it would seem to 
show that either the compression was too high or 
that the fuel was unsuited to the compression and 
the type of engine cylinder. Ordinary advanced 
ignition would give a looped diagram. When using 
alcohol as a fuel it was practically impossible to 
obtain detonation by raising the compression. 


only effect was that pre-ignition set in, but detonation 
did not occur. Reference had been made to the 
falling off in horse-power obtained when an inclined 
sparking plug was used instead of a horizontal one. 
The alteration in plug position was a smal] cause to 
produce such a large effect as that indicated by the 
authors’ figures. He would like further details as to 
the exact position of the plug. 

Figures, he continued, had been given showing the 
influence of jacket water temperature on the tem- 
perature of the cylinder head. Were not some of 
the low temperatures to be explained by assuming 


that steam was formed in the cylinder head, and | 


that heat was, as a consequence, abstracted at a high 
rate to give the required latent heat of evaporation? 
Another influence was undoubtedly the formation 
of steam around the valve seats in the inner parts of 
the cylinder head casting which would impede the 
cooling water circulation. In some experiments 
carried out by Mr. Ricardo oil had been used for 
cooling purposes instead of water. Oil, however, 


had been shown to be entirely unsuited for such a | 


purpose, for if local heating took place, instead of 
steam forming—as with water—hard deposits of oil 
and tarry matter were formed and overheating was 
encouraged. At the end of one test which was made 
certain oil fractions were present which showed 
conclusively that temperatures of over 200 deg. Cent. 
had been reached. Oil cooling brought about a 
15 per cent. reduction in the output obtainable. 


From his experiments Mr. Ricardo had deduced that | 


air cooling could never be as efficient as water cooling, 
because of the latent heat abstracted when steam was 
formed. 


The subject of valve design touched upon in the | 


paper was, Colonel Fell proceeded to remark, most 
important. The ordinary tulip form as shown in 
sketch A—Fig. 2—was slowly 
True, it was strong and might possibly be pulled 
through its seat without breaking, but there was a 
tendency to throttling in the region just above the 


inner line of the seating, for the area at E was less | 


than the area at D. This part of the valve became 


Minimum 
clearance Y 





“Tre Enownece” 


FIG. 


plotted from # test made on a Tangye cold-starting heavy oil 
engine. Again the characteristic is increase of efficiency with 
increase of mixture strength, the maximum mixture strength 
for maximum efficiency being round about 30 B.Th.U. per cubic 
toot. 

Curve D refers to a test of a Nobel -Diesel engine, four cylinders, 
two stroke, tested by Professor Rosburg, of Stockholm, in 1921. 
This engine is of 1600 horse-power capacity, whereas the T: e 
engine was of 70 horse-power. It will be seen that, probality Ses 
to the constant volumeycle rather than constant pressure oycle, 
the rate of change in the efficiency curve is much less, indicating 
that the chief difference. between the two cycles—namely, the 
relative timing of fuel injection—does affect the efficiency very 
meterially at loads other than full load, 

It will be realised that the Tookey factor based on mean 
pressures on the brake ent ag basis-does not represent the 
true ratio of work produced per heat unit contained in the 
mixture. This ratio can only be obtained from a knowledge of 
the mean pressures on the indicated horse-power basis, and it is, 
no doubt, on this account that the maximum point’on eurve D | 
is lower than the maximum point on curve T, as undoubtedly 
the resistances of the Diesel t with its air compressor are more 


hot and scouring took place. Type B was better in 
shape, but trouble was experienced with fractures at 
the line marked. A new type of valve shown dia- 
grammatically in sketch C was being introduced. 
With this valve the minimum clearance for admission 
was perpendicular to the valve face and a better 
volumetric efficiency was given. If steam cooling 
were used it would need to be brought lower down 
than was the case with the tulip type of valve. The 
experiments with water-cooled valves, described by 
the authors, were of interest, but he did not think 
such valves would be of use for aero engines, because 
of the small sized valve commonly used with such 
engines. There would no doubt be a field for their 
use with larger engines: 

Professor E. G. Coker said that the difficulties intro- 
duced by the existence of high temperatures in the 


He | 
had found that with compression ratios of 7: 1 the | 


being superseded. | 


were well known and must increase as the size of the 
engines increased. The temperatures of the exhaust 
valves recorded in the paper were, in his view, notice. 
ably high—from 600 deg. to 750 deg. Cent.—anqd 
that fact led him to inquire whether the authors in 
the course of their experiments had experienced any 
difficulty with pre-ignition. Ten or eleven years ago 
the late Professor Hopkinson had tried deliberately 
to produce pre-ignition by introducing into the com. 
bustion space of a 40 horse-power gas engine an 
electrically heated wire, the temperature of which 
| could be measured. He found that with the wire 
raised to 700 deg. or 750 deg. Cent., pre-ignition was 
| produced to an extent sufficient to stop the engine. 
About the same time he——Professor Coker—and |r. 
Scoble conducted some experiments to investigate 
the temperatures of the working substance and of the 
internal parts of a slow-speed water-cooled 10 horse- 
power National gas engine. By means of thermo- 
couples it was arranged to measure not only the mean 
temperature of the different parts, but also the cyclic 
range through which such temperature Varied.  |t 
was found that the temperature of the charge aftor 
firing was from 1750 deg. to 1850 deg. Cent.—above 
the melting point of platinum. The mean tempera 
ture of the exhaust valve varied from 330 deg. to 
390 deg. Cent., and in each test it showed a eyclic 
change in addition, the total range through which it 
fluctuated being of the order of 70 deg. Cent. The 
temperature at the centre of the piston was lower than 
| that of the exhaust valve-—from 240 deg. to 350 deg 
| Cent.—but the cyclic change was greater, being about 
100 deg. Cent. In light of the eyclic variation, it 
| might well be that some of the temperatures recorded 
}in the paper might actually imply the existenc 
| momentarily of temperatures as high as 900 deg. Cent 
| It was therefore difficult for him to understand how 
| the engines ran so well as they apparently did. 
| Professor W. E. Dalby congratulated Professo: 
| Gibson on the clear way in which he had defined th: 
| objects of his experiments and had attacked the 
| problem in hand. The independent variable was th« 
|exhaust valve temperature, and the curves given 
showed the inter-relation and interaction of th. 
| various dependent variables. Other valuable factors 
| such as the relation of horse-power to speed, had been 
| derived and determined during the course of experi 
|ments. It was necessary to try to visualise the 
| main principles underlying the particular problem oi 
heat transmission presented by an internal combus 
tion engine. There were in the cylinder large quan 
tities of heat which flowed across and through th« 
cylinder walls to the outside. The heat was taken up 
by all the various metal parts in contact with it, 
which parts were exposed to eyclical temperature 
variations superimposed on a mean temperature. 
Professor Gibson had measured one particular tem 
| perature in the path of flow, on one stream out of the 
| many extremely complicated systems of heat flow. 
| With the knowledge given in the paper, was it 
possible to work further and to improve the design 
of the engine? There was much information to 
collect, but he felt that a very good beginning had 
| been made. Turning to the conclusions, he com- 
mented upon the authors’ statement that the highest 
exhaust valve temperatures were attained at full 
throttle, with the weakest mixture capable of main 
| taining maximum load, with the highest jacket water 
temperature and with a retarded ignition. All these 
considerations assisted in lowering the temperature 
of combustion, and as a result the heat gradient 
establishing the outflow of heat from the interior ot 
the cylinder through the walls, cylinder head, &c., 
was lowered. Consequently, when the exhaust valve 
| opened there was less thermo-motive force to expel 
| the heat from the cylinder, and, as a consequence, the 
| gas escaping past the open exhaust valve was hotter. 
In a series of tests he had recently made with a four- 
cylinder engine of 20 horse-power Treasury rating, 
the exhaust gas temperatures at loads between 
26 and 32 horse-power were found to be about 
| 640 deg. to 700 deg. Cent. The actual valve tempera- 
| tures were not measured, but the exhaust gas tem- 
| peratures would seem to agree closely with the figures 
| obtained by Professor Gibson and Mr. Baker. With 
| reference to the kind of steel used for valves, he noted 
| that chromium steel was better than tungsten steel. 
| He presumed that the chromium steel mentioned by 
| the authors was the ordinary stainless steel. [Pro- 
fessor Gibson intimated that it was.] In conclusion, 
| he asked what type of indicator was used for the 
| experiments. 
| Mr. E. B. Wood expressed surprise at the fact that 
the exhaust valves and cylinder heads of an ordinary 
motor car type of engine should reach such high 
temperatures as those recorded in the paper. In 
view of such temperatures, and considering that the 
spontaneous ignition temperature of petrol was 
about 300 deg. Cent., it was hardly to be wondered 
at that such eiigines were very much influenced by 
small changes in the shape of the combustion space 
or the position of the sparking plug. He was sorry 
that the authors had not investigated theeffect of 
| a wider rangé of compression ratios, as by doing so 
| they might have-been able to throw direct light on 
| Mr. Riecardo’s observation that the volumetric effi- 
|eiency decreased with the compression ratio, the 
drop being particularly noticeable between the 
ratios 6 and 7. The experiments in general seemed 











than the resistances of the cold starting Tangye engine, and it | valves and other parts of internal combustion engines | to him to suggest the necessity for the increased 
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development of the sleeve valve type of engine. 

Mr. E. R. Dolby gave an account of a piece of 
prac tical experience with a large gas engine which 
convinced him as to one cause of pre-ignition. A 
large exhaust valve had to be ground in, and to 


facilitate the operation the attendant drilled a }in. | 


tapping hole jin. deep into the valve head, which 
was tapped to receive a handle for the grinding-in 
operation. On replacing the valve and starting up 
the engine pre-ignition and detonation took place, 
with the result that the exhaust chamber was frac- 
tured. In his opinion there was no doubt that the 
sharp edge of the tapped hole was raised to such a 
temperature that pre-ignition was caused. 

Mr. B. B. Low, dealing with the experiments 
in water-cooled engines, raised the question of valve 
lift. Theoretically, the maximum lift for a poppet 
valve was one-quarter of its diameter. For the engine 
type experimented with the theoretical lift was, 
therefore, 0.36in. The highest lift mentioned in 
the paper was, however, 0.3]2in., and it was found 
that as the lift was increased up to this figure from 
0.215in., the maximum power was increased, the 
total inerease over the range being 3 per cent. What 
would have been the effect on the power, he asked, 
if the lift had been increased to the theoretical value ? 
In some recent American experiments it had been 
shown that the greater the lift—even when the 
theoretical maximum was exceeded—the greater 
was the flow. It was, therefore, to be concluded 
that the theoretical maximum lift was only a geo- 
metrical maximum. 

Professor P. M. Baker, discussing the authors’ 
investigations regarding the effeet of the position 
of the sparking plug, said that in the Armstrong- 
Siddeley engine the two plug _ positions—see 
Fig. 5 of the paper—were, no doubt, symmetrical 
relatively to the valves, but they were not symmetrical 
relatively to the gas flow. The gas flowing down 
the curved inlet past the valve would, no doubt, 
retain some of its horizontal momentum, with the 
result that while the plug which was situated on the 
left-hand side of the cylinder would receive the 
full blast of the incoming charge, that situated on 
the opposite side would be more or less in contact 
with the burnt products of combustion. Dealing 
with Professor Coker’s point, he said that in his 
view there was probably but little cyclic variation 
in the temperatures of an engine running at 1500-1800 
revolutions per minute, as the time available for such 
variations was exceedingly small. 

Professor Gibson, in his reply, stated that he wished 
to have an opportunity of dealing with the various 
points in writing, particularly those raised by Mr. 
lookey. He would, however, deal briefly with some 
of the questions that had been discussed. Colonel 
Fell had mentioned the importance of sparking 
plug position. He agreed that the central plug 
would probably give the best results, but the engines 
he had so far tested did not allow of a plug being fitted 
in that position. With regard to the use of the 
word detonation in the paragraph cited by Colonel 
Fell, the word was used deliberately, for, as the spark 
was advanced, pronounced “ pinking ” was noticed, 
and this eventually merged into pre-ignition and 
pulled up the engine. With regard to the position 
of the plug in the Armstrong-Siddeley engine, as 


Professor Baker had pointed out, it was not sym- | 


metrical to the inlet gas flow. He felt that the in- 


clination of the plug in the alternative position had | 


something to do with the result obtained, especially 
when the spark was retarded. Might not the effect 
be caused by the explosion wave from the plug 
striking the top of the piston and being reflected 
to the cylinder head by a longer path? As to the 
effect of the jacket water temperature, he could 
not agree that it was mainly due to the steam formed. 
Thermo-couples placed on the hottest parts of the 
cylinder head did not register 212 deg. Fah., and 
it was, therefore, improbable that any. steam was 
formed. Replying to Professor Coker’s question as 
to whether there were no difficulties with pre-ignition, 
Professor Gibson stated that such difficulties were 
only experienced when compression ratios greater 
than 5.2: 1 were used. He thought that the high 
speed of the engine had a favourable influence on 
the experiments. The engine tested by Professor 
Hopkinson ran, if he remembered rightly, at a speed 
of from 110 to 200 revolutions, whereas, of those 
described in the paper, one had a speed of 1800 
revolutions per minute. The indicator used was an 
American one of the Midgley type. It gave good 
comparative values, but could not be depended 
upon for quantitative experiments. A new indicator, 
of the Watson-Dalby pattern, had now been fitted, 
and excellent results at speeds up to 2000 revolutions 
per minute had been obtained. 








Institution-of Electrical Engineers. 


A Parer on “ Pulverised Fuel and Efficient Steam | 50,000 Ib. from 150 deg. Fah. and 62,5001b. overload, | 


! 
boilers of Great Britain is less than 60 per cent., which 


represents an avoidable loss to this country of no less than | 
According to the | 


| 20,000,000 tons of coal per annum. 
| author, there is at present no satisfactory boiler testing 


| code in the world. What is supposed to be the British | 


| standard code, that of the Institution of Civil Engineers, 
is, he says, so hopelessly antiquated and out of date that 
no one thinks of using it. The codes of the American 
Society of Mechanical Engineers and of the German 
Association of Engineers are both much better, but even 
they are not satisfactory, and the author has suggested 
the formulation of a new international boiler testing code, 
an outline of which he has given at great length in his book 
on “ Boiler Plant Testing.” The absence of such a code 
tends to considerable confusion in expressing the results, 
which may vary 2 to 3 per cent. on this account. 

The “ Lopulco ”” system of pulverised fuel, the paper 
explains, embodies very many refinements and improve- 
ments which has made possible the remarkable success 
that has been obtained. The chief of these is the water 
screen, consisting of @ series of water-cooled 4in. steel 
tubes in the bottom of the furnace, which prevents 
“ slagging.”” The brickwork is hollow and cold air circu- 
lates through it, and the resulting heated air at 300 deg. 
to 700 deg. Fah. is then used to supply the 90 per cent. 
of secondary air to the burners, thus resulting in extra- 
ordinary efficiency. 

In America there are eight large boiler plants working 
on the “ Lopulco”’ system, with forty-three water-tube 
boilers, mostly very large, the total heating surface being 
360,130 square feet. With 300,000 square feet in constant 
operation and conservative figures of 0.75 lb. coal or 
6.50 lb. of water per square foot of heating surface per 
hour, this represents 702,800 tons of coal per annum 
(7000 hours), and is equivalent to forty-seven standard 
large British power station boilers of 50,000 Ib. evapora- 
tion per hour. 

There are now under construction on the ‘‘ Lopulco ” 
system twenty-nine plants, comprising ninety-one boilers, 
including many of the largest water-tube boilers in the 
world, having a total heating surface of 1,405,230 square 
feet. Assuming, as before, conservative estimates, this 
equals a consumption of 2,695,300 tons of‘coal per annum ; 
that is, 142 standard 50,000 Ib. British power station water- 
tube boilers in constant operation. In less than six months 
from now 3,400,000 tons of pulverised coal will be used 
per annum for steam generation, a consumption equal to 
half that of the whole of the power stations of Great 
Britain put together, or sixteen Dalmarnock stations. 
In Great Britain, however, there has been practically no 
headway at all, and even at the present time there is only 
one large boiler plant at work, that of the Hammersmith 
electricity station, on pulverised coal, with three boilers 
of 45,000 Ib. evaporation, together with a small installa- 
tion at Peterborough, and one or two odd experimental 
boilers. 

Prior to the experience obtained since 1920, the ordinary 
admitted advantages of pulverised coal included higher 
boiler plant efficiency, complete combustion of the ash, 
the fuel is burned without moisture, convenience of trans- 
port in the boiler-house, flexibility as regards different 
qualities of fuel burned, extraordinary flexibility of the 
steam output of the boiler, as much as 100 per cent. over- 
load, redueed stand-by and banking losses, greater ease 


various disadvantages that have been advanced against 
pulverised coal, such as excessive power consumption 
by the crushing, drying and pulverising operations, wear 
and tear and risk of breakdowns, deterioration of the 


and spontaneous combustion, troubles with the ash, and 
higher capital cost as compared with mechanical stoking, 
are now proved—as the result of the experience of burning 
several million tons of coal—to be almost entirely errone- 
ous in the case of modern plant. 

The “ Lakeside” plant at Milwaukee is designed for 
| a capacity of 160,000 kilowatts normal, or 200,000 kilowatts 
overload, and the 40,000-kilowatt boiler plant portion now 
running consists of eight “‘ Edgemoor ”’ four-pass water- 
tube boilers, working six, of 13,060 square feet heating 
surface, with a normal evaporation of 90,000 Ib. of water 
from and at 212 deg. Fah. per hour, or 115,000 lb. over- 
load, equal to 4} tons of pulverised coal per boiler per 
hour normal. The installation includes superheaters and 
cast iron economisers and works at 300 lb. gauge pressure, 
with a “ Lopulco” water screen on each boiler, with 
twenty-two tubes 4in. diameter, making 320 square feet 
heating surface, and the plant is now being doubled in size. 

The new plant at Vitry now being erected, the first large 
modern pulverised coal plant in Europe, consists of four 
‘“* Ladd-Delaunay-Belleville * boilers of 16,678 square feet 
heating surface, with steel tube economisers of 9684 square 
feet heating surface, each boiler having one “ Lopulco ™ 
vertical coal drier, using the heat in the chimney gases 
only, one pulveriser, five “duplex” pulverised coal 
feeders, and ten “ ‘Triplex *’ burners. The normal evapora- 





hour, with an overload duty for four hours’ duration of 
210,870 lb. per hour, representing 5.7 tons normal and 
8.8 tons overload coal consumption per hour, the calorific 
value of the coal being 12,600 B.Th.U. The efficiency 
guarantee is 84 per cent., 10.98 lb. of water from and at 
212 deg. Fah. per pound of coal on normal load, or 10.76 Ib. 
overload, equal to 8.4 lb. and 12.6 Ib. of water per square 
foot of heating sarface per hour respectively. The total 
auxiliary power used is 19} kilowatt-hours per ton of coal, 
or | per cent. of the steam production. 

The Dalmarnock station of the Corporation of Glasgow, 
| which is designed for 200,060 kilowatts, contains at present 
| plant of 75,000 kilowatts capacity, and the boiler plant 
|i8 composed of sixteen boilers (twelve usually working 
| when on full load) of 6948 square feet heating surface 
each, with 2452 square feet superheater and 5155 square 
feet economiser heating surface, working at 275 lb. pres- 
sure ard “700 deg. Fah. with a normal evaporation of 





Generation ” was read before the Institution of Electrical | working, of course, with mechanical stokers. 


Engineers on December 13th by Mr. David Brownlie. 
As a result of a personal inspection of nearly 2000 
boiler plants, equivalent to a consumption of 
15,000,000 tons of coal per annum, the author’s final 
conclusion is that the average efficiency with which 
90,000,000 tons of coal are burnt per annum in the steam 


In comparing the mass of data givenythe most striking 


fact is the extraordinary efficiencies being obtained with 


| pulverised coal. Lakeside is running regularly at 85 to 86 


per cent. boiler plant efficiency, the most efficient station 
in the world, and 89 per cent. has been obtained on 
ordinary short tests. The loss of heat in the chimney 


of scientific control, and reduced labour costs. The | 


furnace linings, damage to the boilers, danger of explosion | 


tion is 140,580 Ib. of water from and at 212 deg. Fah. per | 


base is only 8 per cent., the unburnt carbon in the ash 
about 0.5 per cent., and the excess air for combustion over 
the theoretical 10} to 25 per cent., depending on the rating. 

The guarantee for the Vitry station, as already stated, 

is 84 per cent.; at the new Cahokia station, St. Louis, the 
figure is 85 per cent.; and at the Detroit Edison Trenton 
Channel station, with six enormous boilers of 29,000 square 
feet heating surface, 864 to 88 per cent., with 83 per cent. 
| at the extraordinary overload of 13.8 lb. of water from and 
at 212 deg. Fah. evaporated per square foot of heating 
surface per hour ; that is, no less than 400,000 lb. of water 
per boiler per hour. Mechanical stoking on water-tube 
| boilers, Mr. Brownlie explains, cannot touch these figures. 
| In Great Britain, the author states, 85 per cent. of water- 
tube boiler plants are working at less than 70 per cent. 
efficiency, 10 per cent. at under 65 per cent., and less than 
5 per cent. are over 80 per cent. Amongst the finest long- 
duty performances with mechanical stokers are Dalmar- 
nock (Glasgow), running 76.6 cent. efficiency on 34 per 
cent. load factor, and probably 78.5 per cent. on 60 per 
cent. load factor ; and in the United States the Connors 
Creek plant is 75 per cent., the Colfax power station 
76.5 to 78.5 per cent., whilst Delaware is said to be 
79.1 to 81 per cent. The best possible mechanical stoker 
long-duty practice is 81 to 82 per cent. efficiency with 
40 per cent. excess air. Pulverised coal, therefore, will 
give, say, 86 per cent. efficiency and mechanical stoking 
81.5 per cent., a saving of 5} per cent. in the coal bill. 
Under normal conditions, however, mechanical stoker 
efficiency is only 75 per cent., so that the saving would 
be 12} per cent., and if pulverised coal was installed on 
most mechanically fired power stations, British or other- 
wise, the saving would be 15 to 20 per cent. in the coal bill 

Contrary to what is supposed, the maintenance cost ot 
pulverised coal plant are not excessive, being actually less 
than mechanical stoking itself. As the “ Lakeside” 
plant, Milwaukee, fifteen months’ running showed a cost 
1.17 pence per ton of coal in repairs to the plant, and 
the “ Lopulco "’ guarantee for the air-cooled brickwork is 
now actually three years, a period which no mechanical 
stoker can equal. The danger of explosion and fire is 
not a serious matter, and as regards ash troubles, these 
also cause little difficulty. Careful tests at Lakeside 
show that 12 to 25 per cent. of the ash is blown out of the 
chimney top in an extremely fine state of division, 25 to 50 
per cent. falls to the bottom of the combustion chamber, 
and 25 to 35 per cent. is caught in the chimney base. The 
labour costs with pulverised coal are approximately 
20 per cent. less than with mechanical stoking. At the 
Lakeside plant, Milwaukee, several years’ running shows 
a labour cost, in equivalent English money, of Is. 3d. per 
ton, whereas at Dalmarnock, Glasgow, the figure is 1s. 7d. 
The total auxiliary power used for pulverised coal is now 
only 1 per cent. of the steam production of the plant. The 
very latest stoker performance is slightly less than | per 
cent., but the average is 2 to 3 per cent., and at Dalmarnock 
is 1.68 per cent. The unburnt material in the ash of 
pulverised coal is 0.40 to 0.75 per cent. earbon, whereas 
the best stoker figures are 2 per cent., with 3 to 5 per cent. 
for a large number of stations. 

Other advantages of pulverised coal are the enormous 
flexibility in the quality of the coal that can be burnt, so 
that differences in the heating value do not affect the 
efficiency of the plant, as with mechanical stoking. Also, 
pulverised coal will work in an extraordinary manner with 
| other fuels, whether blast-furnace gas, coke oven gas, oil, 
or pulverised coke, whilst the flexibility in evaporation 1s 
astonishing, overloads of 100 per cent. being taken with 
ease for long periods. The stand-by losses are consider- 
ably less with pulverised coal, and plants with long bank- 
ing-up periods show a saving of 3 to 5 per cent. in the coal 
bill. The ease of scientific control is so remarkable that 
boilers on pulverised coal can be worked entirely from 4 
distant switchboard by one attendant, as in the case of the 
Ford plant, Detroit. It is difficult to obtain authentic 
figures for the capital cost, but, roughly, there is not much 
difference between pulverised coal and mechanical stoking. 

One of the most significant facts about pulverised coal 
for steam generation is, not only that plant for 3,500,000 
tons per annum will soon be in operation, but that many 
of the newest, largest, and most efficient power stations 
in the world have adopted it. These include, in addition 
to Lakeside at Milwaukee and the Ford River Rouge plant 
at Detroit, the Cahokia station for St. Louis (240,000 kilo 
watts), and the new boilers, the largest in the world, of 
| 30,000 square feet heating surface, at the Cleveland 
| electricity station. The Detroit Edison Company, one 

of the most efficient known, has adopted it for the new 
Trenton Channel station of 300,000 kilowatts capacity 
on six boilers of 29,600 square feet heating surface ; and 
the Union d’Electricité is installing it at Vitry on the largest 
| boilers in Europe (16,678 square feet heating surface). 
Also the world-famous Colfax power station of the Dus 
quesne Light Company, at Pittsburg, which now has a 
capacity of 120,000 kilowatts, and is at present being 
| enlarged to 180,000 kilowatts, and eventually to 360,000 
| kilowatts, is adopting pulverised coal for these extensions. 

Another significant fact is that stations like those of the 

| Lakeside and the Ford Motor Company are greatly extend- 
| ing their present pulverised fuel plant. The cost of the 
| present Ford installation at River Rouge, Detroit, consisting 
|of four boilers of 26,500 square feet heating surface, 
| is 10,000,000 dollars, and the extensions now in hand 
will cost another 6,000,000 dollars. These boilers 
are working normally with 70 per cent. blast-furnace 
gas and 30 per cent, ‘“ Lopuleo”’ pulverised coal, 
and they run nine months day and night without 
a shut down, an achievement, of course, impossible 
with mechanical stoking. In order to do this pure distilled 
water is used for the make-up, a plant turning out 1380 
tons of distilled water per day being installed. The boiler- 
house is 120ft. high and the top of the boilers 52ft. Sin. 
from the ground, the combustion chamber alone being 
55ft. The units of one boiler, superheater, and steel 
chimney, 327ft. high, weighing 1000 tons, are hung on 
the girders of the boiler-house. This plant supplies power 
to the Ford works, which turn out 6200 cars per day, 
having a staff of over 40,000 employees, and including 
300 miles of railway in the factory alope, and the whole 
establishment is undoubtedly the most efticient known. 

Finally, the author expresses the opinion that a serious 
investigation of the whole question of the use of pulverised 
coal in Great Britain is imperative, especially for large 





| power station plant. 
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A Remarkable Motor Car. 


To be driven boldly across a ditch at a speed of 
15 miles per hour or so, and across a heath bordering 
a road, merely for the sake of passing another car, to 
take a kerb some 8in. high at 20 miles, to climb a 
gradient somewhere about | in 3, to turn in a circle 





of 20ft. diameter and to pull up from full speed in 
three or four lengths, are all rather startling expe- 
riences ; but when such manceuvres can be carried 
out on thin mud or wet grass without inconveniencing 
the passengers, it seems to us that the car merits 
the adjective we have applied to it in the title of this 
article. The car with which we had these noteworthy 
experiences a few days ago is the invention of Mr. 
A. A. Holle, who has offices with Mr. B. Haydn 
White at 30, Norfolk-street, Strand. It is illustrated 
technically by the accompanying drewings and by 
the three half-tone engravings on this page, whilst 
some other illustrations are presented on page 670 
to give the reader an idea of the vehicle’s capabilities. 
We gathered, in conversation with the inventor, 
that one of the first things which led him to consider 
the general design of his car was a glimpse of an 
approaching vehicle that showed how the front axle 
was constantly being tilted one way or the other by 
inequalities of the road surface. These inequalities 
do not, except in very unusual circumstances, affect 
both the wheels on one axle simultaneously ; yet, 
with the normal arrangement, every time any one 
wheel runs over an obstacle the whole unit repre- 
sented by two wheels, their axle, &c., has to be 
moved and a corresponding shock is transmitted 
through the springs to the chassis. Mr. Holle con- 
cluded from this observation that each wheel ought 
to be attached independently to the framework, 
s0 that whilst there would be an absolute minimum 
of unsprung weight, each wheel would be able to 
accommodate itself to inequalities of the road with- 
out affecting the others. In this way, the inventor 
argued, the road-holding qualities of the car would 
be improved, and it would be possible to drive com- 
paratively light vehieles over rough surfaces without 
loss of contrel. Consideration was also given to the 
fact that the ordinary back axle drive is unstable, 
as the propelling force tends to accentuate any 
deviation from a straight path and induces side- 
slipping. Finally, there is a minor objection to the 
ordinary Ackermann system of steering, in that it 
causes a car to turn about a centre in line with the 
back axle, while the rear wheels travel round curves 
inside the track of the front wheels, so that the 
centre of gravity of the car moves more or less side- 
ways and another cause of skidding is introduced. 
As a result of considering all these factors it was 
decided to make all four wheels exactly similar in 
all their functions. Although this radical departure 


from orthodox design has been made, it is note- 
worthy that the car does not look freakish and at a 
few yards distance is hardly distinguishable from 
others, a matter of some importance from the selling 
agent’s point of view. 

The method of connecting the wheels with the 
framework is plainly shown in the line drawings on 
page 666. Each wheel is mounted on a short stub 


axle, and this axle ig anchored to the chassis by two 


BIRDSEYE VIEW AND UNITS OF HOLLE CHASSIS 


A frames, placed one above the other and separated 
by a distance of 8in. or so. One leg of each A lies 
transversely across the car, while the other leg points 
towards the centre. All the links forming these A 
frames are jointed at their ends, so that the whole 
system forms a kind of parallel motion which allows 


nection with the springing system, but was not in 
operation on the occasion when we inspected the car. 
The centre abutment of each spring is fixed in a slide 
with roller bearings, so that the active length of the 
spring may be varied. The abutment is connected 
with a hydraulic ram which is supplied with oil under 
pressure by a pump driven by the engine. A regulating 
device is introduced into the circuit so that the rams 
are subjected to an oil pressure corresponding to the 





speed of the engine. The rams act against coiled 
springs and consequently move the main spring 
abutments to shorten the length of the main suspen- 
sion springs as the speed of the car increases. 
Reverting to the A frames, in the present car all 
the connections are made with ball joints, as it was 








“The Encincer” 


FRONT VIEW 


the stub axle to rise and fall vertically with respect 
to the chassis, but holds it rigidly in other directions. 


In order to support the weight of the car four long | 
cantilever springs are fixed to the main frame and | 


attached by sliding connections to the upper links 
of the A frames. ’ 
An interesting experiment is being made in con- 











OF CHASSIS 


thought that it might be desirable to allow a slight 
fore-and-aft flexibility ; but it has been found that 
there is no reason why plain pin joints, which would, 
of course, greatly simplify construction, should not 
be used. 

In order to transmit the drive to the road wheels 
one link of each pair of ( frames is made hollow and 
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contains a driving shaft. There are, of course, uni- 
versal joints in the shaft at both ends, and a bevel 
wheel, with helical teeth, on the extension of the shaft 
beyond the joint, gears with another toothed wheel 
on the hub, The general arrangement of a driving 
wheel unit is shown below. 

Each of the road wheels is mounted on an inclined 
pivot, so that it can be steered on the Ackermann 
principle. The pivots are, in the actual chassis now 
under test, inclined at an unusually steep angle in 
order to lie in line with the point of road contact ; 
but we were told that no trouble is experienced from 
this cause, and that there is a vertical rise and fall 
of only */,sin, in passing from full lock in one direction | 
to full lock the other way. 

Since the back wheels have to be turned in the | 
opposite direction to the front wheels to follow round 
the curve, @ centrally 
the connecting links to effeet the necessary reversal. 
The main steering gear is connected directly with the 
front wheels and a connection is taken back from | 
them to the rear wheels. It is in this connection that | 


the lever just mentioned is arranged. A. rather | down on to the main road, which has a tarred surface | 


ingenious device has been incorporated in the con | 
struction of this lever, to enable the system of steer- 
ing to be changed at will. The lever is not only 
pivoted at its centre, but ean also be doubled back 
on itself about a hinge at the pivot. If the lever is 
doubled up the connections at its two ends come along- 
side one another, and then the front and back wheels 
are, of course, steered in the same direction. With 
the gear set in this manner the car can be steered 
‘“‘crabways,” as shown in one of the half-tone 


About halfway up the rise to the summit of Box 
Hill a piece of heath land was picked out where a 
narrow valley with sides rising at an angle of about 
1 in 3 led down to a rough gully. The car was driven 
back and forth across this gully and up the slopes on 
either side at a speed which we estimated was at 
least 20 miles per hour. There were three passengers 
on board during several of the runs, and although, 
as will be gathered from the photographs reproduced 
on page 670, there was little hand hold on the chassis, 
they had no difficulty in keeping their seats during 
this rough riding. 

On the opposite side of the road there yas another 
piece of broken ground, of which one of our views, 


The car would take ground like this at full speed 
without discomfort to the riders, and would also pull 


pivoted lever is arranged in | out of the most boggy holes with certainty—a fact ' piston 


which must be largely accounted for by the inter- 
connection between the front and hack wheels on 
either side. 

After these rough-riding trials the car was taken 


and had a thin covering of greasy mud. Several 
at were made to force it to skid, but it would 
not, although another car passing by had a serious 
side slip at the same spot in the intervals of the trials. 

The whole machine is a workmanlike engineering 
job, and although the present chassis is an experi- 
mental example, which can obviously be simplified 
in some details, it appears to us that there are good 
prospects for a car of this type in rough country. The 
inventor is already working on the design of a vehicle 
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DISTRIBUTION 


engravings on page 670. With the lever set midway 
between the two extremes the back wheels are locked, 
but the front wheels can be used for steering as in a 
normal car. 

The only other feature of the car of special interest 
from the constructional point of view is the “ dis- 
tribution box,’’—illustrated above—which is used to 
distribute the driving power to the several wheels. 
In ordinary running—that is to say, with four-wheel 
steering—the two wheels on either side of the car 
follow round the same curve and consequently can 
be connected together, but the wheels on opposite 
sides of the car must obviously have a differential 
action. The distribution box consequently has a 
differential gear, on the opposite ends of which there 
are two bevel wheels that mesh with pinions on the 
driving shafts of the road wheels. Two brake drums, 
which may be water cooled, are also arranged in con- 
nection with the distribution box. 

An ordinary change-speed gear-box is used to con- 
nect the distribution box with the clutch and engine, 
but it is obvious that the whole of the gearing might 
be enclosed by one easing. The engine and general 
control gear are of the normal four-cylinder 11.9 
horse-power Anzani type, similar to that used on the 
* A.C.” cars we recently described. 

The trials of the new car which we witnessed last 
week took place on Box Hill, in Surrey, on a day 
when it was drizzling fine rain. The conditions were 
therefore ideal for testing the capabilities of the 
vehicle, which was driven by Mr. French, of French’s 
Engineering Works, Balham, which made the chassis. 
‘The trials were witnessed by a party which included 
Colonel Wilfred Ashley, Under-Secretary of State 
tor War, and several officials from Aldershot, 


| overcome by the use of a stratum 








embodying the same general principles, which will 
have ten wheels, and is intended for heavy cross- 
country transport in roadless countries. 








CENTRIFUGAL TREATMENT OF PETROLEUM. 


Two papers on the use of the centrifugal process in 
the refining of petroleum oils were presented at a meeting 
of the Technological Section of the American Institute 
of Petroleum. A paper by E. E. Ayres on “ Centrifuging 
Petroleum Refinery Emulsions,” stated that in the resolu- 
tion of emulsions, centrifugal foree is better than gravity 
for subsidence, in which the suspended oil globules are 
brought into contact, but for coalescence by rupturing 
the films around the globules, centrifugal force is only 
slightly better than gravity. With water-oil emulsions, 
however, partial coalescence may often be obtained by 
centrifugal force, and rotors are specially designed to 
meet this condition. The removal of wax from petroleum 
lubricating oils by the centrifugal process was dealt with 
by Leo D. Jones, who explained that this development 
resulted from efforts to secure better results than those 
attained by the common cold-settling process. For 
many years the only centrifugals available were of the 
eream tor class, which could not handle success- 
fully a liquid and a plastic solid. Soon after centrifugals 
operating on the principle of hydrostatic belance were 
put in use, it was discovered by Mr. P. T. Sharples that 
the wax separated by centrifugal force differed from the 
slushy liquid separated by gravity, and would not act 
freely as a liquid in the centrifugal. This trouble was 
a third liquid, heavier 
than either of the separated substances, giving a friction- 
less surface on which wax might float and flow, and pro- 
viding a uniform non-resistant liquid in hydrostatic 
balance with the wax-free oil layer. 


SIXTY YEARS AGO. 


Iw the ‘sixties there were still some in high places wi. 
held simple beliefs or doubted simple facts connected wit}, 
the operation of steam engines and other engineering 
products. From a note in our issue of December 18t},. 


1863, we learn that Mr. Isherwood, the Engineer-in-Ch jes 
of the United States Navy, was doubtful whether steam 
worked expansively gave out more power in proportion 
to the weight of steam used than when it was worked 
without expansion. 
great length on the subject. 
certain circumstan 


He had conducted experiments at 
He found, we believe, t}.: 
ces there was no advantage in expan 
in some cases actually a loss. T}).. 


in 
sive working, and 


| showing the off-side front wheel in a hollow, is typical. | precise conditions under which such lack of advantage 


| positive loss was found were the use of low-pressure 
saturated steam, of unjacketed cylinders, and of slo. 
The futility of his investigations wa 
appare the subject of t and inquiry, for w. 
find it stated that, when under cross-examination, |, 
' candidly admitted that before he received his commissi:, 
, as steam engineer in the United States Navy he had nev«: 
had charge of an engine. . . . Ina leading article int}, 
same issue we expressed our pride in the growth of t}. 
| Institation of Civil Engineers, which we characterised « 
'“the real exponent of our professional =" We 
| Claimed that, in"spite of the remarks made by The Tim 
| on the occasion of “ glorious Robert Stephenson’s "’ deat! 
} i ing had attained to the dignity of being the fourt! 
But praise was given for the fact that, unlik. 
the barrister, the medical man and the vicar, the enginee: 
was neither to’ tied nor conscience-bound, and that h: 
was free to indulge the independent exercise of though 
to overturn, if he desired, one day what had been careful!\ 
built up the day before. The wealth of the kingdom hac 














DRIVING WHEEL UNIT 


we wrote, within the last few generations been more than 
octupled by the labours of British engineers, a statement 
which surely could not be made of “‘ the gentlemen of the 
church, the bar or of the medical fraternity.” . In 
a review of a book, entitled “‘ Description of Richards’ 
Improved Steam Engine Indicator,’’ by Charles T. Porter, 
we quoted, apparently in full, an appendix, in which the 
author dealt with the application of the device to loco- 
motives. From this account we learn that the author, 
Mr. Zerah Colburn and Mr. Maw had, through the courtesy 
of Mr. Sinclair, engineer of the Great Eastern Railway, 
recently journeyed from London to Yarmouth and back 
on the buffer beam of an express engine, and during the 
trip had taken diagrams by means of a Richards indicator 
from the cylinders. Mr. Maw, “from Mr. Sinelair’s 
office,”” was entrusted with the duty of logging the engine 
speed, the gradients and the times at which the diagrams 
were taken. It is perhaps unnecessary to state that Mr. 
Colburn was at that period editor of this journal, and that 
Mr. Maw was, in a short time, to assume the editorship of 
Engineering, a post which he still retains. 





Sarety First.—We have received from the Chief Inspector 
of Factories (Home Office) a copy of cae A Pamphlet No. 8, 
which is now on sale at Government publi at Is, net. It 
is entirely devoted to the protective devices used in connection 
with woodworking machinery, and as it is very copiously illus- 
trated, it should appeal at once to the managers and owners 
of woodworking shops. We note that saws, circular, band and 
frame, occupy the larger portion of the p hiet. The b 
of safety appliances that have been invented to secure absolute 
safety in the manipulation of circular saws is bewildering, yet 
the Inspector remarks that ‘‘ there is no single fitment which 
is universally applicable to every aspect of such a variable tool. 
There is, however, no sawing operation for which it is not possible 
to provide reasonable safeguards or safe methods of working.’ 
There is much virtue in that “ reasonable,” 
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Railway Matters. 





in addition to the widening of the Cambrian section 
between Welshpool and Forden, as announced in this 
column on April 13th last, the Great Western is about to 
convert from single to double line the 3 m. 74 c. between 
Dovey Junction and Machynileth on the same section. 


\Ve hear with regret of the death of Mr. Lionel R. Wood, 
who was the engineer of the Pembroke and ag 
when that line was acquired by the Great 
Wood was subsequently @ divisional po on 3 
lat 
in succession to the late Mr. T, Lough, and retired some 


four years or 8O ago. 


\ccoRDING to Reuter, Lord aa lying to an 
iress Of welcome at Madras the 10th inst., fore- 
.dowed further railway d announced 
that sanction had been given for t pa) Mis of three 
important lines on which work ‘would be begun shortly. 
rhe rates of interest on Government loans were , and 
Jl railway projects must be remuneretive. 
\NYONE interested in railways who has not been in 
otland of late will almost rub his eyes to see many 
aches painted with “ Midland” red in what may be 
sled Caledonian stations. The long familiar white paint 
i the ‘* Caledonian " coaching stock had become 80 much 
, part of the Scottish railway system that its disappearance 
regretted. 


will be very noticeable and much 


Wer are informed that the National Wages Board met 
private one day last week to consider its findings on the 
aim of the railway companies for a modification of the 
National Agreement. It was said that the award was 
xpected to be issued this week, but at the time of writing 
| has not appeared. There is reason to believe that, on 
e whole, it will favour the contention of the men. 


Cue London and North-Eastern Railway Company 
jas had its coat of arms authorised by the Herald’s College. 
it embodies the main features of the crests of the six 
ompanies out of which it is . In the arms is 
ncorporated the Great Central’s motto “ Forward,” and, 

» quote the technical description, “ And for the. Crest 
On a Wreath of the Colours Issuant from Clouds of Steam 
the Figure of Mercury Proper.”’ 


Mr. A. W. Sziumper, C.B.E., chief engineer of the 
Southern Railway, presided on Wednesday at the dis- 
tribution of certificates to the Crystal Palace School of 
Practical Engineering, and addressed the students. He 
spoke of the grouping of the railways as destined to bring 
about efficiency and economic 
would be standardised among the railwa 
this means there would he a considerable reduction of 
maintenance cost 


~~ 


Four railway directors—Sir Evelyn Cecil (Aston), 
Sir Robert Horne (Hillhead), Mr. M. J. Wilson (Richmond), 


and Colonel David Davies (Montgomery)—have secured 
re-election to Parliament, whilst two—Sir Edwin Stockton 


Manchester Exchange) and Lieut.-Colonel A. C. Murray 
Kincardine and Western) lost their seats. Sir Philip 
Dawson (Lewisham West) was re-elected. The Labour 


Party not only retains Mr. J. H. Thomas (Derby), 
Mr. H. C. Charleton (Leeds South), and Mr. T. Louth 
Ardwick) as railway members, but has three others 


Messrs. H. G. Romeril (St. Pancras South-East), A. Law 


(Bolton), and T. E. Groves (Stratford). 


Tue London and North-Eastern Railway Sages: & 
building at its several manutacturing depdéts :— ty 
‘* Pacific” type locomotives and 12 tank engines 
at Doncaster ; 10 0-8-0 t i engines of 
the North-Eastern type; and 50 2-6-0 i 
zoods engines of the Great Northern type at Darlington. 
Distributed between the wagon shops, at Faverdale, 
Doncaster and Dukinfield are 5700 open 12-ton wagons, 
3000 12-ton end-door mineral wagons, 500 20-ton mineral, 
1350 15-ton mineral, 500 12-ton covered 300 10-ton 
perishable wagons, 500 double-bolster wagons, 250 10-ton 
covered fish, 550 cattle wagons, and 100 20-ton goods 


brakes. 


THe Great Western Railway Company has hitherto done 
less than some of its neighbours in the matter of shunting 
by gravity. One of the three yards at Bristol has, how- 
ever, now been provided with a “ hump,” so tnat gravi- 
tational shunting may be used. There are three vards at 
Bristol—one at the London end, one at the Taunton end, 
and one on the South Wales side. The east de the 
London end—has sidings on the up side and on the down 
side. It is for the sidings on the up side that the hump 
has been provided. ‘Trains are received fram the West, 
South Wales and the other yards in Bristol on one of three 
reception lines, and taken thence into the shunting neck, 
whence an engine propels them back and up the hump of 
| in 50. On the summit the wagons are uncoup 
required and run down the 1 in 50, f » on the other 
side of the hurrp, and are sorted, without further assist- 
ance, into fourteen sidings. 


Next to the Quintinshill disaster of May 22nd, 1915, 
the most horrible railway accident of recent years was 
that of which last Tuesday was the ei anniversary. 
We refer to the collision at St. Bede’s ion, Jarfow, 
where a light engine which, unknown to the signalman, 
had ‘‘ banked ” a goods train from Tyne Dock, stood on 
the main line. The signalman admitted @ passenger 
train into the section, and after the consequent collision 
fire broke out in the wrecked and seventeen 
passengers were either killed by the col or were burnt 
to death. A year and a day after this disaster there was 
an unusual coincidence in the matter of railway accidents. 
The ‘* Postal Train ” that left Euston at 8.30 p.m. came 
to grief just after leaving Kirtlebridge, and the Windermere 
mail that left at 10 p.m. was in collision at Wigan. One 
servant was killed in the former—the “ Postal” 
up and ran into a goods train—and @ servant a 
member of the travelling post office were killed in the 
iatter. Snow had been falling hea all day at 
Kirtlebridge, but the signals were in order, and no 
explanation was forthcoming, for the men on the two 
engines of the express passing them. The outstanding 
feature of that case was that three detonators were 
exploded and vet the enginemen did not hear them, 


‘er, and eventually became the permanent way engineer | the 





; was held on Wednesday last, 
| that important discoveries of ore had been made in the 








Notes and Memoranda. 


Tae coal output at the mines of Great Britain for the 
week ended December Ist was 5,719,200 tons, 
5,726,300 tons for the preceding week and 5,57 
for the corresponding week last year. 


Tue problem of erecting steam power plants is being | 
discussed by the Ontario Hydro-Electric 
A steam plant of 100,000 horse-power, with an ultimate 
capacity of 300,000 horse-power, is proposed for Toronto. 
Ir is claimed in America that the Wilson dam across 
Tennessee River will be the largest monolith in the 
world. The dam will be 5000ft. long by 101ft. wide and 
‘126ft hi It will contain 1,260,000 eubie of con- 
crete, will probably cost about 50,000, dollars. 


Wrrx an average price stated to be less than 
per unit, the Poplar Electricity Committee how! 
sold, during the September quarter, conse ae 
an increase over the corresponding quarter of weowd year 
of 649,947 units The net income an increase 


during the same period of £5395, and working expenditure 
an increase of £3958. 


THe feciprocating engine so far manufactured 
in Aust has recently been set to work at the Hoskins 
Ironworks, Lithgow, New South Wales.” It is a blowing 
vw made by Thompson and Co., of Castlemaine, 

has an output of 60,000 cubie feet of air per minute. 
The total weight of the machine-is 330 tons, and some of 
the castings weigh as much as 33 tons. 


er DETAILED investigation of the irom Ore resources 
land has proved that the amount is far greater 
rb been indicated by ® previous @xamination. 
Tt is now estimated that 1,500,000,000 tons of iron ore 
of high quality are available. Over 2000 samples have 
been tested for iron, sulphur, and phosphorus contents. 
As a result of this investigation, it is that 
large quantities of non-phosphorus ore will be released 
for export purposes. 

Tuere has been constructed in New Jersey an experi- 
mental moving platform, in the form of a loop 200i. long 
and 100ft. wide. It comprises an imner fixed platform, 
two slow loops running at 3 and 6 miles per hour respec- 
tively, and an outer loop, with seats, going at 9 miles per 
hour. The inner platforms are driven by rack and 
pinion, while the fast one has what may be described’ as 
@ flattened out induction motor. The weight of the 
rolling stock is 350 lb. per passenger. The power con- 
Sumption is said to be 150 horse-power per mile and the 
Capacity 35,640 passengers per hour. 

Iw his address to the annual meeting of the shareholders 
in the Rhodesian Congo Border Concession, Limited, which 
the chairman announced 


territory within the company’s concession. Although, 
he said, it had been possible in the short time which had 
elapsed since the commencement of their operations to 
prospect only a very small portion of the whole concession. 
important discoveries had already been made, particularly 
in two areas, namely, in the north-east corner at N’Changa 
and the south-east corner, where several copper-bearing 
deposits had been reported, and, in addition, the presence 
of gold in the Lunsemfwa River had been discovered 


OBSERVATIONS made 
iron and synthetic cast iron, performed at the Seattle 
station of the American Bureau of Mines, led to certain 

i regarding reduction and carburisation that 
differ in some respects from prevalent belief. These 
findings are béing further studied. Asa result of this work 
it would seem that it may be possible to produce low 
carbon iron from the blast-furnace. In order to obtain 
exact data on the combination of carbon with iron, reduc- 
tion tests are being carried on with molten iron in contact 
with solid carbon and with gases. In the course of this 
work, it was found that gases—methane, acetylene, or 
carbon monoxide were valueless for introducing carbon 
into molten iron, but the solid carbon dissolved rapidly. 


Discussine the merits of centrifugal machines for drying | 
coal, before the Northern Section of the Coke Oven | 
’ Association, Mr. T. Nicholson, the President, 
said that centrifugals were essentially high-speed machines, 
and as such required careful handling in every direction, 
particularly so as regards even loading. An objection 
of greater importance to their use for coal-drying lay 
in the fact that a separation and concentration of what 
they called “slurry could not be avoided. Further, 
the method had its limitations in the proportion to which 
coal could be dried in relation to its imitial moisture, 
which in turn was dependent upon the size of coal. In 
other words, a mixture of coals containing“12 per cent. 
water could be dried to, say, 7} per cent., but a mixture 
with 18 per cent. could only be reduced to 10 per cent. 
To take an extreme case, he was informed that it find been 
found by experiment that fines passing through }in. 
mesh by themselves were incapable of treatment by the- 
centrifugal method. 


Ty the course of an article contributed to the Journal 
of the iean Society of Mechanical Mr. 
W. L. Churchill urges the desirability of employing 
mechanical engineers in woodworking factories. The 
mechanical engineer in the management of woodworking 
industries is, he says, almost unknown. So rarely is he 
found in this connection that he usually occasions surprise 
and wonder as to how he happened to be there and why 
the responsible power selected him instead of a “ practical 
woodworker.” And yet there is no major industry that 
is more in need of the mechanical engineer in its manage- 
ment function than the broad class of enterprises coming 
under the head of woodworking. This fact, when recog- 
nised by the mechanical engineering schools and profession, 
will open up a large field of usefulness for the mechanical 
ore comparatively neglected. Jt will 

also tend to correct many of the inefficiencies now existing 
in woodworking operations, and place the industry as 
a whole upon a more profitable basis. Not only does 


tons 


in experimental work on sponge | 


Miscellanea, 


Ir is announced that the production of radium from 
the works of Oélem, Campine, amounts this year to 12) 
grammes. 

Ir has been decided to installa 10,000 kilowatt set in 
‘the Pretoria power-house, at # cost of £40,000. The new 
| set, it is expected, will meet all requirements until the end 
of the 1925 winter. 


A sywpicarTe is erecting a sugar beet factory at South- 
wold Harbour in time for next season, and has also acquired 
the harbour, while a circular railway of about 45 miles 
in length and embracing about 200,000 acres is in con- 
templation. 


Tue British eel Corporation proposes to put 
into Seoretiilt inaiilinars of Goke@ ovens erected in 1921 at 
its Sydney, Nova Scotia, plant by the Koppers Corpora 
tion. These ovens, which were said to have cost several 
millions, had been idle since their erection. 


Ir is that the Colombian Government has 

granted @ concession to the Andean National Corporation, 

of of New York City, forthe construction of a pipe line extend- 

ing 800 kiloms. from the coast near the mouth of the 
Magdalena River to the oil lands in the interior. 


Tae tail ion of a monoplane was recovered from the 
sea at Seateook, near Hythe, on Wednesday last. There 
is mo identification mark on the wreckave, and the authori 
ties are unable to form an opinion as to whether it is part 
wf the machine piloted by Mr. Sperry, the American 
airman, who was seen to fall into the sea off Hastings 
recently. 

Ir is reported from Prague that the Telegrafia Company 
of that city, in which the Ozecho-Slovak Ministry of Posts 
and Telegraphs holds the interest, has signed 
& contract with the Relay Automatic Telephone Company, 
Limited, of London, for the manufacture of patents under 
a licence for ten This is the first time a British 
electric business Ce tpccealll in competition with the 
long-standing German monopoly in Centra) Europe. 


Tue objects of the recently formed National Association 
of Water Users are:— ‘To scrutinise, and, if found 
desirable, to oppose all attempts on the part of water 
authorities or associations to i se any standard 

‘ification of water pipes and/or fittings to the exclu- 
sion of all other pipes and fittings which are sound, suitable 


and efficient.” Mr. F. W. , Ll, Henrietta-street, 
Cavendish-square, London, W.1, has been appointed 
secretary. 


Accorptnc to the S.A. Mining and Engineering Journal 
there is news of a discovery, claimed to be of great import - 
ance to Uganda, and perhaps to Kenya, that petroleum 
has been found near Kibero, on the Lake Albert Flats, 
by the Government geologists. Three barrels of this 
petroleum have been sent to England for analysis. Mean- 
while the Government is sending out boring outfits, and 
the Assistant Geologist is camped at the well. From the 
configuration of the country it would appear that this 
deposit may be a continuation of the Inyaminga petroleum 
measures. 





At a Court of Common Council, at Guildhall, on Thurs- 
day, the 13th inst., a motion was submitted by Colonel 
Vickers Dunfee, Deputy, “ That, having regard to the 
great inconvenience to traffic caused by the continued 
| opening of boxes in the streets of the City by the Post 

ities, the Streets Committee be instructed to 

submit a return of the number of manholes in the main 

ber of times each one has been opened 

during the past year, and whether the works have been 

carried out by day or by night, and to report as to any 

steps that can be taken to minimise these serious obstruc 

tions to traffic.’ The motion having been carried was 
referred to the Streets Committee accordinyly. 


On Wednesday, December 12th, at the Southend-on- 
Sea Rotary Club, Mr. W. J. Liberty, of the engineer's 
department of the Corporation of London, gave an illus- 
| trated lecture on “‘ Underground London,” dealing with 
mains and maindaying in Central London, obstructions, 
&c. He also dealt with the recent accident in South 

in connection with the enlargement of the City 
and South London Tube Railway, illustrating his remarks 
with lantern slides showing the apparent cause and 
results following the explosion of the South Metropolitan 
Gas ‘s main, and spoke of the safety of such 
tubular railways when once constructe’. By the aid of 
some ninety specially prepared slides, he was able to give 
the members an idea of modern underground London 


Ow Wednesday last the King of the Belgians laid the 
foundation of the new inter-Continental wireless trans- 
mitting station at Ruysselede, in West Flanders. The 
station is to be provided with three 250-kilowatt aerial. 
which can either be used alone or in parallel pairs. It 
will be possible to transmit messages on wave lengths 
of from 16,000 m. to 25,000 m., and to operate at a speed 
of 100 words per minute. It is expected that the station 
will be sufficiently powerful to communicate with all 
the big stations in the world. It is, however, principally 
intended to be a relay station, messages for transmission 
being forwarded to it by telegraph. In his speech King 
Albert stated that the station would link up the Belgian 
Congo with the Mother Country, and would render Belgium 
independent so far as wireless messages was concerned. 

Tae Commercial Secretary at Constantinople reports 
that he has now arranged a representative selection oi 
catalogues of British firms in his offices at the British 
Consular residence at Galata, Constantinople. In order, 
however, that British catalogues may be available for 
traders in the interior, arrangements have been made, 
by courtesy of the Imperial Ottoman Bank, for British 
catalogues to be displayed at their agencies in the follow- 
ing towns in the interior :—Broussa, Adrianople, Konia, 
Smyrna, Trebizond, Eskishehir, Adana, Angora, Mersina 
and Samsoon. British firms desiring their catalogues 
to be displayed at any or all of these towns, are invited 
to send sufficient copies to the Imperial Ottoman Bank, 











this field open up a large number of opportunities for the 


| properly qualified engineer, but his introduction into the 


industry will lift its present low average of earnings to 
a much more satisfactory level. 


Limited, Trade Development Department, 26, Throg- 
morton-street, E.C. 2, which will arrange for their re-trans- . 
mission to Turkey, subsequently submitting a claim for 
the cost of postage. 
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Internal Combustion Engine Phenomena. 


In the paper presented by Professor Gibson and 
Mr. Baker before the Institution of Mechanical 
Engineers last Friday, the ground covered is so 
extensive and the experimental data are so crowded 
one upon another that it is difficult to draw any 
generalconclusions from the facts revealed, striking 
and interesting though many of them are. Possibly 
it would be wisest to set our faces somewhat rigidly 


against deducing from the paper any gereral con- 


clusions, for in studying it we are made aware 
almost at every turn that the results arrived at 
cannot be claimed to have other than individual 
significance. They relate only to certain specific 
types of petrol engines—or, to be more precise, to 
one design of a well-known motor car engine and 
to four designs of air-cooled aero-engines. In all 
instances the test figures were derived, not from 
a complete engine, but from a single cylinder unit 
of it. The specialised nature of the designs tested, 
together with the exceptional conditions of the 
tests, should be sufficient to caution us to tread 
warily in the matter of drawing general conclusions 
from the results, and if these considerations are 
not found sufficient, the clash of opinion and fact 
revealed in the course of the discussion ought to 
convince us that for the time being the results 
arrived at by Professor Gibson and Mr. Baker 
should not be extended beyond the engines and 
conditions to which they are immediately applic- 
able. At the same time, there cannot be the slightest 
doubt that the paper provides much matter for 
thought, and opens up a wide field for further 
experimental investigation regarding the behaviour 
of the most impressionable form of prime mover 
which engineers have given to the world. 

In comparison with the steam engine, the internal 
combustion engine is very sensitive to alterations, 
even slight alterations, in its design and the con- 
ditions under which it is put to work. Hence 
proportionally difficult and complex is the scientific 
examination of its behaviour and the variations 
thereof produced by modifications in its construc- 
tion and working. In its narrowest sense, Pro- 
fessor Gibson and Mr. Baker’s paper was devoted 
to an examination of the temperatures reached in 
the exhaust valves and cylinder heads of petrol 
engines, but before a satisfactory discussion of this 
subject could be presented, the authors found it 
necessary to investigate the effect of twelve prin- 
cipal variables, and ended up by presenting a 
respectably complete conspectus of the action of 
high-speed petrol engines at several important 
points. Many of the results deduced are sufficiently 











{ 
novel not yet to have reached the stage of being 
| accepted by all or most designers. Nearly every- 


where we find ourselyes on debatable groun/. 
Take, for example, the ostensible object of the 
research, the temperatures reached by the exhaust 
valves and the cylinder heads. It is by no means 
certain that the authors have succeeded in devising 
a satisfactory method of measuring the tempera- 
tures. Only with great difficulty was it found 
possible to design a form of thermo-couple which, 
when applied to the exhaust valve, would with- 
stand the relatively rough mechanical movement 
to which that part is subjected in a high-speed 
engine. When at last they succeeded in this object, 
it was found that it would be out of the question 
to apply the thermo-couple to the exhaust valves 
of all the engines which it was desired to test. 
Accordingly, the valve fitted with the thermo- 
couple was used simply as a means of calibrating 
an optical form of pyrometer sighted on to the 
shoulder of the exhaust valve. The comparison 
of the preliminary test figures yielded by the 
thermo-couple and the pyrometer when applied 
simultaneously to-an engine gave good agreement, 
but it cannot be other than regretted that it was 
not found possible to employ thermo-couples 
throughout. The pyrometer method involves 
running the engine with an open exhaust in order 
that a line of sight on to the valve stem may be 
obtained, and while such a proceeding may or 
may not affect the temperature of the valve, there 
is reason to suspect that it may affect other 
factors measured by the authors. Even, however, 
if it be assumed that the method of measurement 
by means of a pyrometer does not introduce a 
serious error, it has to be considered that the 
temperature of the exhaust valve in common with 
that of other internal parts of the engine is not 
demonstrably constant, and that, as Professor 


| Coker contend’, it probably fluctuates through a 


cycle in unison with the cyclic variation of tem- 
perature of the working substance. Some contend 
that in a high-speed engine running at not far 
short of 2000 revolutions per minute, there can he 
no time for a cyclic change, and that the tempera- 
tures recorded are the true temperatures of the 
parts to which they relate. Nevertheless, the 
doubt must remain, until it is definitely removed, 
that the figures given in the paper may be mean 
values offly, while the maximum values actually 
reached may be considerably greater. Take, again, 
the question of the sparking plug and its position. 
It was found that while the position of the plug 
affected the exhaust valve temperature to a 
relatively small extent, it had a material influence 
on the consumption of fuel per brake horse-power 
hour, both in one of the air-cooled aero-engines 
and in the water-cooled motor car engine. In the 
first-named engine a mere shift of the diametral 
line containing the two plugs through 90 deg. 
resulted in the same horse-power being developed 
for 5 per cent. or so less petrol. In the second- 
named engine it was possible to use either a hori- 
zontal plug or one inclined at 35 deg. to the hori- 
zontal. In all trials the horizontal plug gave 
noteworthily better results, both by increasing the 
output and decreasing the consumption. As the 
spark was advanced the advantage shown by the 
horizontal position decreased, but as the engine 
was throttled down, the advantage increased. 
These interesting and apparently significant results 
cannot, however, be accepted as of general applica- 
bility. Professor Baker pointed out that in the 
case of the motor car engine there was an additional 
unsymmetrical factor at work other than the 
inclination of the plugs, namely, the curvature 
of the inlet passage in the cylinder head. So far 
as this engine is concerned, therefore, there is no 
assurance from the experiments that the effects 
noticed were not due to a peculiarity of the design, 

quite apart from the sparking plug arrangement. 

In the aero-engine example, some similar cause 
was no doubt at work, although the information 
given in the paper is not sufficiently detailed to 
enable us to form any definite conclusion on this 
point. Of the many other interesting points 
covered in the paper, we can here deal with but one, 

the form given to the exhaust valve head, the 
width of the valve seat and the valve lift. These 
factors have attracted very close attention, par- 
ticularly from aero-engine designers, but it cannot 
be said that the paper adds materially to our know- 

ledge concerning their influence. As Colonel Fell 
showed, the designs of valve head experimented 
with by Professor Gibson and Mr. Baker are now 
regarded with disfavour, and one of a radically 
different form is receiving attention. In the matter 

of the width of the valve seat, the experimental 





results indicate that by doubling the width the 
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temperature of the valve is actually increased. 
This finding is quite contrary to what would be 
expected, and must, we think, be set down as a 
direct consequence of the geometry of the par- 
ticular engine to which it relates. As regards the 
effect of valve lift, the experiments were, as Mr. 
Low implied, not carried far enough. The greatest 
lift employed was less than the theoretical maxi- 
mum opening lift, and as a consequence no informa- 
tion is afforded which would enable us to examine 
the truth or otherwise of the result recently regis- 
tered in America that the flow through a poppet 
valve is still short of the maximum when the lift 
is equal to one-quarter of the valve port diameter. 

Of those who took part in Friday's discussion, 
Professor W. E. Dalby alone made any serious 
attempt to treat the subject of the paper on general 
lines. He urged that the subject indicated in the 
title of the paper should be regarded as but one 
section of a general study in heat transmission as 
applied to the working parts of internal combus- 
tion engines. Extending his view, we may say 
that the complete problem embraces not only an 
investigation of the temperature of the exhaust 
valves and cylinder head, but of the heat flow 
through the cylinder walls, the piston, the inlet 
valves and other parts, all observations being 
made in strict conjunction with observations of 
the engine output. It may be doubted whether 
much practical good is to be gained by studying 
the different aspects of the general problem sepa- 
rately at different times and by means of different 
engines. Yet the complexity of the subject in view 
is so great that few people can be expected to have 
the time and opportunity to attack it as a whole. 
When we recollect that even in relatively simple 
cases the theory of heat transmission is still at 
many points vague and unsatisfactory, it seems 
almost hopeless to anticipate that the many inter- 
acting aspects of it afforded by the internal com- 
bustion engine should ever be brought within our 
ready and simple comprehension. Towards that 
end, Professor Gibson and Mr. Baker have taken 
us a stage of no mean degree, but much, very much, 
more remains to be done. It may, in fact, be said 
that, broadly speaking, they have done no more 
than reveal in a striking and interesting manner 
the wide complexities of the problem. It seems 
desirable, however, to repeat that at this stage 
the evidence they have collected, however detailed 
and convincing it may appear, should not hastily 
be accepted, without thorough experimental con- 
firmation, as necessarily applying to other designs 
of engine operated under other conditions than 
those of the tests at Farnborough and Manchester 
on which Professor Gibson and Mr. Baker’s data 
are based. 


Engineers of the Future. 


THERE was a time when the craft of engineers 
was engineering and nothing but engineering. A 
time when they troubled themselves as little as 
possible about business, which they wisely left 
to men with an aptitude for that pursuit ; a time 
when industrial troubles were relatively few, 
when works were relatively small, and organisation 
relatively simple. Those times have gone, until 
the world, recovering from a cataclysmic change 
of its polar axis, returns once more to primal 
things and builds up with toil from the beginnings 
the art and science of mechanical engineering. 
Lamenting their departure is pleasant enough, 
but fruitless. We are tangled in the whirligig of 
the twentieth century, and no amount of praise 
of what in a worse seems a happier age will get 
us out of it. Willy-nilly we have to make the 
best of mechanical engineering as it is and be 
moderately thankful that, unless some unhappy 
discovery in biology extends life out of all reason, 
we shall escape the depressing condition which, 
by exterpolation of present observations, we may 
fairly say it is destined to attain. For, as we all 
know, the business man is beginning to dominate 
the engineer, and the engineer, in defiance of his 
natural propensities, is struggling with business 
in a fond attempt to maintain his status against 
the encroachment of men who know just about as 
much of engineering as he does of business. 

The change began ten to twenty years ago. 
If our memory serves us, we ourselves did some- 
thing to encourage it. We have recollections of 
saying with a boldness that received little encour- 
agement then, but has since become an educational 
commonplace, that engineers must learn the 
elements of commerce and that commercial men 
must learn the elements of engineering. The 
desideratum that we called for has come. Schools 
of commerce have already been set up in our 





universities, and chairs. of industrial economics 
will soon be established’ in some of our engi- 
neering colleges. Our young men, besides attempt- 
ing to learn more science than can be reasonably 
packed into a three years’ curriculum, will be 
expected to attend lectures upon, and pass examina- 
tions in, labour problems and the organisation of 
mass production factories. We may well look 
upon such a movement with some dubiety and 
encourage it with some hesitation. It is very 
doubtful if the young man of student age is fitted 
for some of the issues into which such studies 
must lead him. Workshop economics are not yet 
an exact science. The same facts lead to dia- 
metrically opposite opinions. The Socialist and 
Communist draw very different conclusions from 
those of the Conservative and Liberal. What, 
then, is the professor to teach? How is he to 
handle such a vexed question as piecework ? Is 
he to show by formule and graphs that it is the 
ideal system dictated by science, or is he to present 
another side of it, show the workmen’s objection 
to it, and exhibit the argumentum ad hominem 
with which labour leaders oppose it? What of 
the eight hours’ day ? Shall he accept and incul- 
cate the views of Messrs. Thomas and Hodge or 
those of Sir Alfred Herbert ? Is he, when he comes 
to larger economics, to express himself an ardent 
believer in trade amalgamations, with their 
gradual damping out of all save one or two domi- 
nant persons, or is he, in defiance of the movement 
of the age, to proclaim himself an individualist 
and prime his students with many glowing examples 
in support of his opinions ? When we turn from 
professors torexaminers our,difficulties are in no 
sense diminished, for’ it ‘takes. a \ superhuman 
examiner to deal out even justice to views with | 
which he is in radical disagreement... Indeed, 
such an one would be in the undignified position 
of continually having to acknowledge himself 
converted to divergent views as he alternately 
admitted the overwhelming force of the arguments 
of successive students, all equally talented and 
yet all violently opposed to each other. We hear 
of one of our great universities, which is always in 
the van of progress, that, it has decided to burke 
examinations and will content itself with attend- 
ance at lectures. By so doing it, will escape one 
difficulty, but not another. If its chair be filled 
by a sober economist, all its graduates will be 
damned by the labour leaders when they Zo to 
business ; if, as seems improbable, it is filled by a 
Fabian, they will be worse damned by the sober 
economical employer, who, in dread of their tenets, 
will refuse to engage them. The fact is, that, 
struggle as you may, you cannot keep animosities 
out of labour economics, and it is open to serious 
doubt that it is wise to present either one aspect 
of them or another to very young men. Indeed, 
it may be held that the formation of views is best 
left to that period of the lives of engineers which 
must be spent in learning the technology of work- 
shops and during which the observant apprentice 
acquires much other knowledge that is necessary 
to him. But it is said by employers that they 
cannot find young men with administrative ability. 
We do not doubt it ; but we rather wonder that 
they should expect it. Certain we are that work- 
shop administration is no more to be learnt at 
a university than Army and Navy administration 
is to be learnt at Sandhurst or Dartmouth. To 
those who have the aptitude it comes by experience ; 
to those who have not it bever comes. It may be 
said that we are taking too large a view, that there 
is a great deal of elemental work common to 
all workshop economics which can be readily 
studied ; such matters as are covered under such 
headings as costing, Factory Acts, lighting, heating, 
ventilation, sanitation, timekeeping, welfare, and 
soon. We agree, but we are nevertheless doubtful 
that it is wise to rob hours from the all too short 
time that is available for technical and scientific 
studies and devote them to subjects which can be 
better acquired in the workshop itself, and that, 
as far as the engineer proper is concerned, will 
not be required until he has reached an age at 
which all his college-learnt views will have been 
modified or totally changed by living experience. 
The present movement seems destined to call 
upon the engineer to fill two functions with injury 
to both. In course of time we hope to witness a 
return to a wiser plan. We hope, for example, 
to see the engineer-heads of our great factories 
allowed to devote all their talents to the improve- 
ment of technical processes, whilst the adminis- 





deplorable that we should be told over and over 





trative work, the endless discussions with labour, 
the settlement of wages, costing, and even the | 
progress of jobs through the shops, are left to men 
trained expressly for such duties. It seems to us 


again by clever engineers that they have little or 
no time to spend in their drawing-offices, that they 
cannot keep pace with technical progress, that they 
cannot invent or direct researches because the 
demands of labour conferences and business con. 
ferences make unceasing calls upon their time. If 
engineers cannot maintain their status as engineers 
without sacrificing engineering they are in a bad 
way. We suggest that they will in the long run 
do better by insisting on the status that is their 
right through their scientific and technical attain. 
ments than by seeking to secure it through incur. 
sions into functions that can be equally well, and 
perchance better, performed by non-technical 
men. The interchangeability of executive and 
engineer officers in the Navy has been dropped 
Experiments both in England and America showed 
that it would not work. It seems probable that a 
wise division of duties will be found, in due time 
as desirable in the factory as it is in the warship, 
and that once again the engineer will be able to 
devote his whole energy to scientific and technical 
advancements. 
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Brassey's Naval and Shipping Annual, 1924. Edited 
by Sir ALex. RicHarpson and ArRcHrBALD Hur» 
(Wm. Clowes and Sons. _ 25s. net.) 

Tus volume, the thirty-fifth of a series that began 

in the ‘eighties of last century, appears at an opportune 

moment, when public opinion is once more occupied 
with questions of sea power. Recent events in the 
political world threaten to react on certain well 
considered schemes of naval development which have 
not yet received the sanction of Parliament. The 
construction of a new dock and other base facilities 
at Singapore, which the Admiralty deems essential 
for the Strategic mobility of the Fleet, was approved 
by the late Parliament, but it is not yet certain that 
the newly-elected House of Commons will vote the 
credits necessary for continuing a work which has 
been barely begun. Another Government measure 
that awaits the verdict of the House concerns th 
replenishment of the Navy with cruisers for the pro 
tection of commerce. These two schemes represent 
an effort to deal in practical fashion with the most 
urgent naval problems of the day. Full particulars 
of the Singapore project, together with a survey oi 
the reasons which have induced the Government tv 

bring forward a new shipbuilding programme, will b: 

found in the new volume of “ Brassey.” 

Twenty-four chapters, contributed in each case 
by writers of distinction, cover the whole range of 
Britain’s maritime interests, present and future 
Following the procedure first adopted in 1920, the 
book is divided into two sections: naval and mer 
cantile. In the first section there are chapters on 
British and foreign naval developments during the 
past year. The Jutland controversy is the theme 
of a spirited essay by an anonymous writer, who 
endeavours, by comparing the various accounts of 
this battle, to correct the inaccurate impressions to 
which certain earlier versions gave rise. It is sug 
gested that our heavy losses in the action were the 
result, not of faulty design or other shortcomings in 
matériel, but of circumstances which were not in every 
case under our control. For example, an experience 
early in the war had revealed to the Germans the 
danger of fire in the magazines arising from the flash 
of exploding shell. Profiting by this lesson, they 
took the necessary precautions, thereby preserving 
their ships from the fate that befell three of our 
battle-cruisers. We are not sure, however, that the 
author’s explanation will convince those who have 
made a close study of this particular subject. Grant 
ing that the German anti-flash devices were superio! 
to ours, it is nevertheless fairly obvious that othe 
factors, such as the stability of amgaunition and the 
method of stowing it, general design of gun-house anc 
barbette, magazine flooding arrangements, c.. 
would have to be weighed before it was possible to 
reach a final verdict. This article, however, is of 
especial value because it rivets attention on a tech 
nical aspect of the Jutland dispute which has not 
hitherto received the notice it deserves. The ease 
with which some of our most powerful ships were 
destroyed by gun-fire is a mystery which has neve: 
been satisfactorily explained. 

Mr. H. G. Williams, of Sir W. G. Armstrong, Whit 
worth and Co., Limited, has some interesting remarks 
to offer on the design of aircraft-carriers, a type of 
vessel of which the growing importance is attested by 
present-day construction policy in this country and 
abroad. Tentative designs are submitted for ships 
that would probably meet all requirements without 
exceeding the Treaty limit of displacement. High 
speed and ample capacity for the carriage of aircraft 
are the two chief “desiderata in these vessels. The 
supposed vulnerability of the capital ship to air and 
submarine attack suggests to Mr. Williams “the 
possibility of building aircraft carriers which would 
rank as capita] ships.” But if the strongly protected 
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and well-armed battleship cannot hold its own against 
the new weapons, would not an aircraft carrier of 
equal dimensions be far more vulnerable ? It seems 
to us that every argument against perpetuating the 
battleship applies with redoubled force to the large 
and less well-protected aircraft carrier. 

Another article certain to be read with deep interest 
is that of Brigadier-General Bagnall-Wild on the trend 
of research and design in aircraft engineering. The 
importance of aero-dynamic research is rightly 
stressed, and a concise summary is given of the 
directions in which improvement is to be looked for. 
Professor W. H. Eccles writes with intimate know- 
ledge on the progress of directional wireless, which 
played such an important, even a decisive part, in 
the late war, and has now been diverted to peaceful 
use in the interests of safe navigation. The various 
systems of electric propulsion for ships and the future 
possibilities of this method are outlined by Mr. L. 
Miller, whose faith in it, however, does not blind him 
to its drawbacks. He makes none of the large 
claims which have been put forward by Amerié¢an 
advocates of the.electric drive, apparently on insuffi- 
lent evidence. We welcome the inclusion of a paper 
on the Institution of Naval Architects, by Mr. R. W. 
Dana, its zealous and popular secretary. Naval 


architecture owes a profound debt to this Institu- | 


tion, which has done invaluable work for two genera- 
tions in fostering the production of efficient ships 
for every purpose. 

In the Merchant Shipping Section the economics 
of shipping take precedence over technical ques- 
tions, though the latter are by no means ignored. 
Mr. James Richardson contributes his usual authori- 
tative survey of marine engineering progress, paying 
due regard to the steady advance of the internal 
combustion engine, an advance which has happily 
not been seriously cheeked by the depressed state of 
our industries since the war. This chapter ends on a 


refreshing note of optimism, for Mr. Richardson is | 


sure that “those great qualities of initiative, enter- 
prise, and, above all, courage, which have built up 
British shipowning and shipbuilding, will again rise 
supreme, and lead to a return of prosperity in all 
departments catering for the carrying of the world’s 
cargoes.”’ 

The statistical and documentary material which 
adds so much to the value of “‘ Brassey ”’ as a work 


of reference is, as always, comprehensive and well | 


arranged. Nor must a word of praise for the pic- 
torial matter in the book be omitted. The latest 
ships of war and commerce are illustrated by photo- 
graphs or drawings, the ship silhouettes are carefully 


prepared with a view to assisting identification, and 
the men-of-war diagrams have been redrawn by a 
practised hand. It is clear that the editors have 
spared no pains to enhance the utility of the book, 
which, under their able direction, is gaining appreci- 
ably year by year in value and reputation. 
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Large Humphrey Pumps for 
Australia. 


Iw our issue of March 4th, 1921, we showed some repro- 
ductions of photographs of, and made a brief reference to, 
the large installation of Humphrey pumps for the Metro 
politan Water Board at its pumping station, King 
George V. Reservoir, near Enfield Lock, Middlesex. 
Entirely owing to the war, and to the unsettled condition 
of things since, whilst some experimental work has been 
done, no further large installations of Humphrey pumps 
have been undertaken, but we are now very glad to note 
further development of this most interesting system of 
pumping. 

The well-known firm of William Beardmore and Co., 
Limited, of Glasgow and London, some time ago took 
over the manufacturing rights from the Humphrey Pump 
Company, Limited, and by its courtesy we are now able 
to give particulars of a large Humphrey pumping plant, 
which it is supplying to the South Australian Government. 
The installation consists of two pumps of a combined 
pumping capacity of 2,857,500 gallons per hour. The 
pumps are identical, and each has a capacity of 24,800 
gallons per minute. Thus, they are somewhat smaller 
than the large pumps for Chingford, the play pipes being 
5ft. Gin. in diameter, as compared with 6ft. at Chingford. 

We understand that the pumps are required for irriga- 
tion purposes at Cobdogla, which is situated about 180 
miles up the river Murray. Owing to the fact that the 
river level rises and falls, according to the season, a matter 
of 20ft., the combustion chambers are arranged side by 
side in a concrete circular caisson, 36ft. internal diameter, 
in the bottom part of which are formed separate suction 
sumps, as may be seen in Fig. 1, which shows the installa- 
tion in elevation and plan. The water is led 
through the concrete ducts A from the river into the 
pump sumps, penstock valves being provided at B, to 
isolate the respective pump sumps from the river. The 
water level in the sumps is controlled automatically by 
floats, shown at C, which operate the butterfly valves D, 
and a dashpot is incorporated in each float -governed valve 
to prevent sudden movements which might give rise to 
water shock in the concrete ducts. The water is finally 
delivered from the water towers through syphons to the 
irrigation canal E. By opening the air valves at F, shown 
on top of the syphons, air is permitted to enter, thus 
destroying the syphon action, and completely isolating 
the pumps from the delivery canal without the necessity 
of employing sluice valves. 

The pumps themselves are of the four-stroke type, the 
operation being exactly similar to that of the Chingford 
pumps. Although the pumps are, as already mentioned, 
a little smalle? than the large Chingford pumps, it has been 
thought wise to keep the proportions as nearly the same 
as possible. In matters of detail, however, some depar- 
tures have been made. ; 

We have no particulars of the gas plant, which is being 
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supplied locally, but we understand that the gas will be 
produced from wood, the calorific value being about 
135 B.Th.U. per cubic foot. This gas passes to the gas 
bags shown at G, and thence through pipes H to the com- 
bustion chambers. The exhaust from the pumps passes 
through exhaust pipes I to the vertical ducts J formed in 
the concrete of the caisson, these ducts being open top and 
bottom, but water sealed at the bottom by the water in 


THE ENGINEER 


which are very light, are immediately blown on to their 
seats by the escaping gas. 

The interlocking gear, which operates in the same manner 
as that at Chingford, is operated by the mechanism shown 
at T—-see Supplement. The ignition timers are shown in 
duplicate at U in the left-hand views and in detail in 


bolted 
drawing in the Supplement shows a number of valves and 
seats in position. 
| those at Chingford, arid there are proportionately , 
| smaller number. 
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to the main casting. The right-hand bottom 


The valves are somewhat larger ; 
8 an 


The accompanying half-tone engravings show some of 


the finished parts before shipment. Fig. 2 shows a com 


| 
another drawing in the Supplement. These timers are | 
| bustion chamber assembled in position on a water suction 


so arranged that during the true compression stroke the 
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2—COMBUSTION CHAMBER ON WATER 


the pump sumps. By this arrangement the little water 
which escapes through the exhaust valves is immediately 
returned to the suction sump. 

For the purposes of starting the pumps, which is effected 
by forcing into the combustion chamber an initial volume 
of gas and air and igniting by hand, there is a small two- 
cylinder belt-driven compressor, operated-by a small 
petrol-paraffin engine, which is also available to drive the 
centrifugal pump for draining the pump sumps when 
necessity arises to have access to the water valves. Since 
no excessive pressures have ever been recorded with the 
Chingford pumps, it has been found possible to dispense 
with cast steel for the combustion chambers, the main 
eastings being now of cast iron. For the same reason, it 
has not been considered necessary to provide safety valves 
like those at Chingford, to relieve excessive pressures. 

The combustion chambers are internally of similar 
shape to those of the Metropolitan Water Board’s units, 
and the various valves, mixture, scavenging, air and 
exhaust are arranged in similar positions. The two 
drawings on the left-hand side of our Supplement show 
respectively an elevation, partly sectional, of the upper 
part of, and a plan of a combustion chamber. The inlet 
valves shown at K draw their supply of gas from the ring 
duct L, which is made in one casting and bolted to the 
combustion chamber, thereafter forming an integral part 
of same. The gas is admitted to this duct through two 
pipes M, each governed by a regulating valve N. A 
certain amount of air is drawn into the combustion chamber 
through the inlet valves, and air valves O communicating 
with the duct L are provided for that purpose. Scavenging 
air, with which the combustion chamber is flushed imme- 
diately after the expanded products reach atmospheric 
pressure, is admitted through valves P. A drawing of a 
yeavenging air valve, which in size and construction is very 
similar to an inlet valve, is also given in the Supplement. 
Owing to the very low temperature which prevails in a 
Humphrey pump, and the fact that the combustion 
chamber is flushed with water, it is possible to provide 
all the valves in the combustion chamber with rubber 
faces, similar to that shown at Q. The valves are thereby 
rendered extremely tight, and all shock is eliminated. 
Instead of having to regrind seats, all that is necessary 
is to renew the rubber faces, on the lines of the renewal 
of ordinary tap washers. ¢ 

The inlet valves and the seavenging valves are each 
provided with safety check valves R. If for any reason 
one of these valves fails to close, owing to sticking or to 
the breakage of the closing spring 8, these check valves, 


FIG. 4 TWO COMBUSTION CHAMBERS 


SUCTION BOX 


box ; Fig. 3 shows a water suction box lying horizontally 
with some of the valves in position ; while Fig. 4 shows 
another view of the two combustion chambers taken from 
a higher position, so that the gas, air and scavenging 
valves can be seen. These engravings give a very good 


spring-loaded piston V rises when the ignition pressure is 
reached, and makes electrical contact between arm W 
and contact piece X, but during the next inward stroke 
of the pump, when ignition is not necessary, although the 
spring-loaded piston V rises again, the mechanism prevents 
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FIG. 5—SECTIONS OF WATER SUCTION BOX 

the ignition circuit being closed, and thus reduces the | idea of the size of the installation. We may add that the 
consumption of current. The small switch at Y on the | bare weights of the combustion chamber and of the suction 
left of the ignition timing apparatus is for the purpose of | water box are 10 and 12} tons respectively. 

starting the pump by hand firing. 

The water suction boxes are very little different from | 
those at. Chingford. The main casting is shown in Fig. 5. 
The valves themselves are made of phosphor bronze, and| Ir is proposed to build a temporary wooden bridge 
are of the hinge type with vertical spindles, and are closed | across the Middle Harbour, Sydney, Australia, at a cost 
by spiral springs. The seats are also of phosphor bronze | of between £40,000 and £60,000. 
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m | Aluminium Air-cooled 100 mm. Bore Cylinder (Fig. 1).— 
id Exhaust Valve and Cylinder Head | These tests were earried out with a compression ratio of 
1 | 5.5 at 1800 and 2000 revolutions per minute over a wide 


Temperatures |range of air-petrol ratios. The air temperature was 

, | 19 deg. Cent., the velocity of the cooling wind 62 miles 
- * 4 “ = " . 

in Hi igh speed Petrol Engines. per hour, and the barometer 29.65in. The optical readings 

1 By Professor A. H. GIBSON and H. W. BAKER, M.Se. of valve temperatures were taken at point A——Fig. 7. In 

n . ‘ each case the spark advance was adjusted so as to give 

Dunine the past five years the authors have had the | maximum power withoutdetonation. The results of the tests 

opportunity of measuring the exhaust Valve temperatures | and the effect of a variation in the air-pet rol ratio and in 

in a number of high-speed petrol engines under different | the.consumption per brake horse-power are shown in the 

operating conditions. A number of these tests were | curves of Fig. 9,aand 6. In this case the maximum valve 

carried out on the cylinders of aero-engines during the | temperature is attained with an air-petrol ratio of about 
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15:1, and the maximum head temperature with a ratio 
of about 13.5: 1. 

lt appears that the temperature of the cylinder head, 
measured at the centre of the head, only varies slightly 
with the air-petrol ratio, and this is confirmed by the figures 
given for the mean temperature of the cooling surfaces, 
including the cooling fins. Under normal conditions, the 
valve temperature is 15 deg. higher in this cylinder at 
2000 than at 1800 revolutions per minute. With the 


development work at the Royal Aircraft Establishment, 
and these have been largely extended by the results of an 
investigation in the engineering departznent of the Man- 
chester University on a single-cylinder water-cooled unit 
presented by Armstrong Siddeley Motors, Limited. The 
tests were designed with a primary view of determining 
the effect on the exhaust valve temperature of the follow- 
ing variables :- 


(1) Strength of working mixture. 
(2) Power output. 


(3) Compression ratio. 
ees Gore teU .Shalired coeds angus 2 fn) ee 
(5) Spark advance. 








(6) Cylinder jacket water temperature. 
(7) Position of admission of cooling water to cylinder tag 
jacket. gender S018? 
> uy . ater 
8) § , alive we 
(8) Shape of valve. puney 


(9) Width of valve seat. 
and guide. 

(10) Lift of valve. 

(11) Valve tappet clearance 

(12) Type of fuel—petrol and 20 per cent. benzol-petrol 
mixture. 

Che cylinders tested were all of the overhead valve type. 

Experimental Apparatus.—In all the tests, the brake 
horse-power was measured by a Froude hydraulic brake. 
In the tests at the University and in a number of the tests 
ut the R.A.E., the air-petrol ratio was deduced from air- 
box measurements, for which Watson’s orifice coefficients 
have been used. The petrol consumption was regulated 
by a Claudel Hobson carburetter fitted with a simple 
needle-adjusted jet. Variations in the compression ratio 
were effected by the insertion of packing pieces between 


Cooling effect of valve seat 
.Armatrong Siddeley ) 


Pies. 6 


Cylunder.Head. Section 
helene Flange 








the cylinder and crank case. In the tests on the water- 

cooled cylinders, cooling water was supplied from the 

town’s mains. In the tests at the R.A.E. the fuel was 

Shell aviation spirit, while in the University tests Pratt's j 

No. 1 motor spirit—specific gravity 0.724 at 15 deg. Cent. ] 
was used, except in a series of comparative tests, when 1 

the fuel consisted of a mixture of 80 per cent. petrol and i 

20 per cent. benzol. i 
Measurement of Exhaust Valve Temperatures.—After ; 

many attempts, the type of thermo-couple due to Mr. 

D. Heron—shown in Fig. 7—was devised and used with 

success. Owing to the impossibility of using thermo- = 

couples in the valves of engines undergoing routine tests, ed 


it was decided to use the results of the tests on this installa- 
tion to test the accuracy for measurement of valve tem- 
peratures of the type of optical pyrometer known as the 

Pyromike.”’ In these tests the engine was run with open 
exhaust, and the pyrometer was sighted through the 
exhaust port on to the upper side of the valve head at a 
point midway between the stem and the edge of the valve. 
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cooling wind cut down until continuous pre-ignition takes 
place, the temperature rises to 805 deg. Cent. Under such 
Taste I. 


The general results of the tests were such as to indicate Petrol, Max. Exhaust 
that with care the instrument is capable of giving exhaust pints Spark cylinder valve 
valve temperatures which are probably within 10-deg. Test. B.H.P. B.M. a advance head temperatures. 
Cent. of being accurate. For the tests at the University a BI —— ‘ered ae No.1. No. 2 
Shore " pyroscope was used. With this instrument the _ , 4 want plugs “ a “3 es ~~ = 
intensity of the light radiated from the heated exhaust Deg. Cc. Oo. °C. 
valve is matched with the light intensity of a standard l 35.9 | 117,2 | 0.727 15 295 580 ) 
paraftin flame modified at will by the use of a calibrated 2 35.3 | 116.2 0.647 l4 320 630 Well 
iris diaphragm of red celluloid. It was found that com- 3 34.7 113.2 0.620 2 317 630 -below 
paratively few points on the valve temperature diagrams 4 33.2 108.6 0.618 12 312 70 | 600 
lay more than 10 deg. Cent. from the mean smooth curves. - ty 406.9 0.633 : pon oe 
Measurement of Cylind r Head Temperatures.—For the .; 06.8 | ee " t Fb ote 


determination of cylinder head temperatures, thermo- 


opposite this valve. 


pression ratio of 5.05 at 1700 revolutions per minute, with 
an air temperature of 17 deg. Cent., a wind speed of 
70 miles per hour, and a barometer of 29.83iu. The results 
are shown in Table I. In this cylinder, valve No. 1 was 
always hotter than No. 2. This is partly due to the direc- 
tion of the cooling blast and partly to the fact, discovered 
after the tests, that valve seat No. 1 was slightly loose in 
the aluminium cylinder head. 

Tests Nos. 1—5 show the effect of a continuous reduction 
in the strength of mixture in increasing the valve tempera- 
ture. The cylinder head temperature was measured by 
thermo-couple at the point marked in Fig. 2. Test 6 
was carried out to determine the effect of a variation in 
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the position of the sparking plugs. The cylinder is provided 
with four plug holes in pairs, diametrically opposite and 
adjacent to the four valves. In each test two diametrically 
opposed plugs were used. In Tests 1-5 the diametrical 
plane containing them also passes through exhaust valve 
No. 1, so that one plug is underneath, and the other directly 
In Test 6 the plane containing the 
plugs was at right angles to its previous position, so that 
one plug is now underneath and one opposite exhaust 


Pro. 7.—General Arrangement of Thermo-Couple and Exhaust Valve 
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valve No. 2. The effect of the change of plug positions is 
very marked. The position in Test 6 enables the same 
power to be developed on a lower petrol consumption. 
At the same time the temperature of valve No. 1 is con 


| siderably reduced and that of valve No. 2 is increased. 


(c) Single Air-cooled Cylinder, 5jin. by 6}in., Compres- 
sion Ratio 5.0 (Fig. 3), with Single Exhaust Valve 2.3in. 
diameter.—Only one series of measurements were made on 
this valve, with the following results :— 











couples of copper-constantan—Fig. 8—were used. These 
were screwed into the metal walls from inside the cylinder. 
A common cold junction was provided in an ice flask. A 
number of couples were also placed in the water space, 
and one in the exhaust valve guide. 

Experimental Data—Air-cooled Cylinders: (a) Single 
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conditions, & tungsten steel valve scales badly and rapidly 


burns out. Tests on a similar cylinder in which the exhaust 


valve seat was loose gave valve temperatures of 810 deg, | 


unaceompanied by pre-ignition. In this case the valves. 
of tungsten steel, burned out after about one hour's 
operation on full throttle. 

(6) Single Aluminium Air-cooled 5hin. by 6in. Cylinder 
(Fig. 2).-These tests were carried out with a com- 


Petrol, Maximum | Exhaust 
B.M. | pintsper cylinder | valve 
Revs. E.P. BHP. | head temps. Remarks. 
hour. temps. 
Deg.C. | Deg. C. 
1650 113.4), 0.621 242 760 Maximum load 
conditions 
1650 111.6 0.541 262 790 Maximum ther- 
mal efficiency 





In these tests the air speed was 80 miles per hour and 
the air temperature 18 deg. Cent. 

(d) Single Steel Air-cooled Cylinder, Shin. by 6}in. (Fig. 4). 

Only a few valve temperatures were measured on thi» 





676 


THE ENGINEER 


Dec. 21, 192: 


cylinder. These were taken with the petrol reduced to give | temperatures is shown by the curves of Fig. 10, which ture show @ small rise amounting to about 10 deg. Cent, 


the weakest mixture capable of developing maximum load, 
and with the weakest mixture at which steady running 
was possible. The cylinder head temperatures w3re 
measured at the exact centre—approximately the hottest 
point—of the head. The results are given in Table IT. 

Taste Ll. 
Petrol, 
pints 


r 
BH. P. 
hour. 


Exh’ ust 
valve 
temps. 


Oyl. 
head 
temps. 


Remarks. 


Deg. C. Deg. C. 
270 660 


1450 28.1 .955 Maximum load 
mixture 
Weakest mixture 


for steady run- 


ning 
Maximum load 
mixture 
Weakest mixture 
for steady run- 
| ning 
In these tests the air temperature was 20 deg. Cent., 
the wind speed 85 miles per hour, the barometer 29.40, 


1450 27.5 9%. . 795 290 


1650 29.7 92.: . 062 


28.6 88. .770 


1650 


Fig. 8 —Thermo-couple Hot Junchon 
Head removed by grinding after insertion. Wares: Copper and Constantan 
30 w.g., insulated and brazed to M.S. bod: 
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and the spark advance 40 deg. The comparatively low 
exhaust valve temperatures in this cylinder are due to the 
very rich mixtures necessary to ensure steady running. 

Water-cooled Cylinders.—Except where otherwise stated, 
the data in the following sections refer to the standard 
A.S. cylinder, Fig. 5. In these tests six compression 
ratios were used ranging from 4.01 to 5.19, and with 
each ratio trials were run at speeds of 1500, 1600, 1700 
and 1800 revolutions per minute, and over a full range 
of mixture strengths. The effects of spark advance and 
jacket-water temperature were studied at each compres- 
sion ratio and, in general, at 1800 revolutions per minute, 
while the influence of power (quantity governing) and 
tappet clearance, &c., were made at one or two compres- 
sion ratios only. The thermo-couples in the head were 
grouped as under, the mean temperature of the group 
being recorded unless mention is made to the contrary— 
Fig. 6: e 

Group E.V.: Couples B, C, D and I, Fig. 6, surrounding 
the exhaust valve, the couples just touching the edge 
of the valve seat. 

Group L.V.: Couples G, H and E, surrounding the inlet 
valve and fitted as above. The couple I, common to 
the two valve seats, is not included in this group. 

Group C.H.: All the above couples taken together. 


RESULTS. 


Strength of Mixture.—In these tests, which were carried 
out at full throttle, the mixture strength was varied be- 
tween limits giving a definitely over-rich and a too weak 
mixture. The spark advance, and, as far as possible, 
the jacket temperature, were kept constant during each 
series. Except where otherwise stated, the outlet tem- 
perature on the jacket water was approximately 60 deg. 
Cent. As in the tests on the air-cooled cylinders, the 
maximum valve temperature is always attained with a 
mixture slightly weaker than is necessary to give maxi- 
mum power, and is from 20 deg. to 30 deg. higher than 
that attained with the latter mixture. 

The temperature of the valve first becomes measurable 
with an air-petrol ratio of about 11: 1, rising to a maxi- 
mum with a mixture of about 15.5:1 and then falling 
rapidly as the mixture is still further weakened.- The 
exact A/P ratio giving the maximum temperature varies 
somewhat with the speed. At 1500 revolutions per minute 
it is 14.5: 1, and at 1800 revolutions per minute is 15.5 : 1. 
It appears to be sensibly independent of the compression 
ratio. The curves for cylinder-head temperatures follow 
very closely the form of those for the exhaust valve, 
but have maxima with somewhat richer mixtures, the 
maximum head temperatures being attained very nearly 
With the weakest mixtures capable of developing miaxi- 
mum power, as in the case of the air-cooled cylinders. 

The range of cylinder-head temperatures is consider. 
ably less than that of the exhaust valve, being about 
one-fifth of the valve range at 1500 revolutions per minute 
and one-fourth at 1800 revolutions per minute for group 
E.V., and slightly less for the other two groups. This 
also is in general agreement with the results of measure- 
ments on the air-cooled cylinders. The general influence of 
mixture strength on exhaust valve and cylinder-head 


refer to a compression ration of 4.77. 

Indicator cards were taken and their height and uni- 
formity are greatest with the weakest mixture capable 
| of giving maximum power, and that the time from the 
passage of the spark to the attainment of maximum 
pressure is then a minimum—about 0.0053 sec. A varia- 
tion of the A/P ratio from 14.5: 1 to 9.7: 1 increases 
the time of explosion by 18 per cent. and decreases the 
brake horse-power by about 6 per cent. The effect of 
weakening the mixture is very marked. With the mixture 
| giving maximum efficiency the time to reach maximum 
| pressure is increased 24 per cent., and the mean effective 
| pressure is decreased some 15 per cent., while with the 
| weakest mixtures used the time to reach maximum pres- 
sure is almost doubled, and the mean effective pressure 
is reduced by over 50 per cent. 

Effect of the Output of the Engine under Variable Throttle. 
—Power tests were run at constant speed and with 
variable throttle openings, the carburetter being adjusted 
to give approximately the weakest mixture capable of 
developing the maximum power corresponding to this 
opening. A typical set of results is shown by the curves 
of Fig. 11. have been modified slightly so as to 
correspond to a constant A/P ratio of 14.5, the average 
ratio obtained during the tests. From one-half to full 
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power, the valve temperature increases almost uniformly 
with the output, at the rate of about 20 deg. per brake 
horse-power. It appears that if the compression ratio 
is varied, the valve temperature attained with any given 
braks horse-power, below the maximum obtainable with 
the lowest compression ratio, is independent of the com- 
pression ratio. : 

The relatively lower mechanical efficiency obtained with 
a given brake horse-power in a high-speed throttle test, 
as compared with a slower speed but at full throttle, is 
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a further factor tending to modify the results in the direc- 

tion indicated by the experiments. 
Compression Ratio.—The compression ratios used, 

ranging from 4.0 to 5.2, sufficiently cover both extremes 


for the cylinder under test, the power available at the | 


lower compression being below that reasonably attainable, 
while at the highest ratio detonation is well marked and 
regular. 
5.07, except at comparatively low speeds. 

The curves of Fig. 12 show the maximum temperatures 
attained at full throttle with the-weakest mixture capable 
of giving maximum power, and at 1650 and 1800 revolu- 
tions per minute respectively. If these curves be modified 
by making an allowance of 20 deg. Cent. per horse-power 
of increased output, as deduced from the throttling tests, 
it appears that the valve temperature for a given output 
is sensibly independent of the compression ratio. 

The corresponding curves of cylinder-head tempera- 


No detonation was detected at the ratio of | 


for group E.V, over the whole range of compressions. 
When modified for the effect of the increased power at 
the higher ratios, these temperatures, for a given output, 
are also sensibly independent of compression ratio. 

For comparison the results of similar tests on tho 
modified cylinder—called cylinder A—are also shown 
on Fig. 12. The effect of the hotter head is shown in a 
reduction in power of about 10 per cent., and an average 
increase of 65 deg. Cent. in the valve temperatures jy 
spite of the reduced output. The petrol consumption, 
which is sensibly the same at the lowest compression ratio, 
is 8 per cent. higher than in the standard cylinder at the 
highest ratio. 

(To be continued.) 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of 
correspondents. ) 


CLYDE MARINE OIL ENGINES. 


Str,—-The consumption figure of 0.3861b. of fuel « 
brake horse-power reached by a modern oil engine, cold st« 
type, rated at less than 100 brake horse-power, quoted by 1. 
during the discussion of Professor Mellanby’s paper on the a}. 
subject, read at the meeting of the Institution of Mechar ia! 
Engineers on November 30th, and reported in your issue «f 
December 7th, has, judging from conversations and corres) \::1\<) 
ence since, evoked considerable interest. 

To prevent misapprehension it is, I think, now necessa: 
mention that the test was made by me in November, 1922 
the works of Tangyes Limited, Birmingham. Fuller details }).\. 
been published by them in a separate pamphlet. 

As the name of another firm of oil engine makers has | 
coupled with my remarks, I should be glad if you could sec 
W. A. Took: 


per 


ting 


way to publish this letter. 
London, December 13th. 


Sir,—My attention has been drawn to the fact that in 
report on the discussion at Manchester of Professor Mellan! 
paper you state that I referred to having seen an examp! 
the Fullagar Company of 400 and 500 horse-power envi: 
geared on to one central wheel. This is @ reporter's er 
The engines I referred to were Falk engines, made by the } 
Company, of Milwaukee. 

Hazel Grove, Stockport, December 18th. 


Cuas. Day 


THE GAS TURBINE. 

Sr, Your issue of yesterday's date, the 4th inst., conta 
a thoughtful article on the above subject, in which Mons. Jul 
Descamps draws attention to possible variations of the theory, 
applicable to the internal combustion turbine from that apper 
taining in general to all heat engines. It is indisputable that 
the complex exchanges of heat taken in conjunction with t!. 
variations in chemical state of the gases, render a departur 
from a simple theory inevitable, but with your permission 
I would like, as one of those who believe in the near possibility 
of a successful internal combustion turbine, to put forwar« 
some remarks relative to the general theory. 

First, it should be postulated that whatever divergence 
may be entailed owing to the physical properties of a working 
fluid, and to the limitations imposed by mechanical considera 
tions, the fundamental principles of thermodynamics 
immutable. They are founded on facts and reasons. It may 
be that new gaseous properties will be added to those already 
known ; but the Carnot conception of a working cycle betwee: 
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upper and lower temperature limits stands with the laws of 
thermodynamics as the basis of all heat engine work. The 
gas turbine working fluid must, no matter what cycle of opera 
tion is chosen, work within the framework of the same laws that 
surround the piston engine fluid. There is no other theor) 
peculiar to the turbine thet cannot be applied to the piston 
engine. ; 

It was implied that the work of compression in 6 piston 
engine was lees than that. required for a constant pressure 
turbine, in the ratio of y, but a little thought will make it clear 
that in the latter cease the work of delivery in the negative 
compression cycle reappeers as positive work in the turbine 
eycle. The closed nett work cycle is exactly similar for piston 
éngine and. turbine, so that the former derives no theoretics! 
advantage from its constant mass type of compression. Prac- 
tically, it achieves what is impossible in a separate adiabatic 
type of compressor, viz., a compression ratio of 40 to 1 with a 
high final temperature which, by virtue of the fluctuations 











Dec. 21, 1923 


naity, does not affect the cylinder walls to the prohibitive 
extent that would exist in the separate compressor. The fact 
of this high compression gives the piston engine its present 
unique position, but the writer hopes to enunciate means with 
vhich a 40 to 1 ratio may be exceeded, and ultimately the in- 
ternal combustion turbine may surpass the piston engine in 
overall efficiency. A combination of super and sub-atmospheric 
king offers the most encouraging hopes, but the cycles will 
he strictly within the fundamental laws. The superior thermal 
efficient y will offset the low mechanical efficiency of the turbine. 
At } esent, we cannot hope for efficiencies over 30 per cent., 
ly on account of the compression ratio limitation. 

\ statement is also made upon the possibility of increasing 
1s flow velocity by the simple addition of heat without any 
current variation in pressure. This assumption does not 
ur to be justifiable hy facts. In the expression 


inte 


wor 





A.W.dw 
dQ Cc, dT A.p.dv » dos f (1) 
y 
ist be borne in mind, if the gas flow is freely expansive, 


W.dw 


\.p.de and . are not separable functions ; 


q 
th really form portions of a single expression of energy, such 
that aay 
A.Wdw 
ds Ap.de 
q 
j dQ=C .adT 7) ae " ‘ (2) 
\n application of the first law of motion to a flow channel, 


the area of which changes from a to a da while the pressure 
falls from p to p — dp, and the velocity rises from W to dw, 
ves, by equating the rate of change of momentum to the 
«sures causing the change 


g.@.€px2dw. <« «2 (9%) 


| should dp vanish, then dw becomes zero. It is assumed, 


{ course, that no artificial restriction is placed upon free expan- 


w 
s The expression (3) leads tog. V .dp. , and thence 


integration, to the well-known equation for nozzle flow. 
What i wish to make clear is that expression (1) cannot be 

rpreted apart from the momental law; there can be no 
hange of velocity without change of pressure. The reversed 
the cooling of rapidly moving gases 

onstant pressure without any variation in velocity may have 
sn important position in the future turbine with special exhaust 
1s treatment. 
» The real obstacles in the way of progress are (1) the difficulty 
of securing a high compression ratio; and (2) the high ratio 
of negative to positive work given by existing means of com- 
The reasonable solution of these two problems will 
place the gas turbine on a sure footing. In conclusion, may 
I reiterate that the development of the gas turbine is not being 
retarded owing to theoretical difficulties ; they are negligible. 
What is wanted immediately is experimental work on known 


equence of operations ; 


pression. 


principles, but, unfortunately, that entails expenses of such 
magnitude, that the theoretical engineer who is desirous of 
translating theories into practice, is debarred from proceeding 
beyond the seclusion of the Patent Office 


Birmingham, December 15th. Hewry A. Herevey. 








LAUNCHES AND TRIAL TRIPS. 


MACRALPH, steam tug; built by James Pollock, Sons and Co., 
to the order of Griffith and Co., of East Greenwich ; dimensions, 
65ft. by 15ft. 3in. by 6ft. 9in.; to carry about 10 tons. Engines, 
surface condensing, |2}in., and 26in. diameter by 18in. stroke 
constructed by A. G. Mumford and Co., Limited, Colchester ; 
trial trip, recently. 

Port BRISBANE, twin-screw steamer; built by Workman, 
Clark and Co., Limited, to the order of the Commonwealth and 
Dominion Line, Limited; dimensions, 500ft. by 62ft. by 
44ft. 3in.; 9000 gross tonnage. Engines, two sets of triple- 
expansion ; constructed by the builders trial trip, December 
4th 

KNARESBRO, steamer; built by W. Gray and Co., Limited, 
to the order of the Ellerman Lines, Limited; dimensions, 
165ft. by S7ft. 9in. by 34ft. 8in.; 11,300 tons deadweight. 
Engines, triple-expansion, 26in., 45in., 78in. diameter by 64in. 
stroke, pressure 230 Ib.; constructed by the builders ; trial trip, 
December 6th. 


LocHMONAR, twin-screw motor vessel ; built by Harland and 
Wolff, Limited, to the order of the Royal Mail Steam Packet 
Meat Transports, Limited; dimensions, 485ft. by 62ft. by 
39ft. Gin.; 9500 gross tonnage. Engines, two sets of Diesel, 
Burmeister and Wain type; constructed by the builders ; 
launch, December 8th. 


WELLFIELD, twin-screw motor vessel ; built by the Tyne Iron 
Shipbuilding Company, Limited, to the order of Hunting and 
Son, of Neweastle-on-Tyne ; dimensions, 385ft. by 51it. 3in. by 
30ft. 6in.; 7900 tons deadweight. Engines, twin-screw four- 
stroke cycle Diesel ; constructed by the North-Eastern Marine 
Engineering Company, Limited ; launch, December 8th. 








Royat Iystirution.—The course of C hristmas lectures 
adapted to a juvenile auditory will be entitled ‘* Concerning the 
Nature of Things ” and will be delivered by Sir William Bragg, 
K.B.E., F.R.S., who, it will be remembered, has succeeded Sir 
James Dewar as Fullerian Professor of Chemistry. The syllabus 
of the course is as follows :—(I.) The Atoms of which Things 
are Made; (II.) The Nature of Gases; (III.) The Nature of 
Liquids; (IV.) The Nature of Crystals: Diamond; (V.) The 
Nature of Crystals: Ice and Snow; (VI.) The Nature of 
Crystals: Metals. The léctures will be delivered on Thursday, 
December 27th ; Saturday, December 29th ; Tuesday, January 
ist; Thursday, January 3rd; Saturday, ‘January Sth; and 
Tuesday, January 8th. Subscription one guinea ; ~juveniles 
(age ten to sixteen), half a guinea. Lecture hour, three o'clock. 

INstTiITUTION oF MeEcHANTCAL ENGINEERS.—The annual 
dinner of the Institution of Mechanical Engineers was held 
on Thursday, the 13th inst., at the Connaught Rooms, Sir John 
Dewrance, the President, taking the chair. The toast of ‘‘ The 
Houses of Parliament,” which was proposed by Sir Henry 
Fowler, evoked from Lord Montagu of Beaulieu a defence 
of the House of Lords. The Upper House was, he said, all the 
more necessary. the more powerful the House of Commons 
became, Brig.-General J. 8. Nicholson also responded. Sir 
L. reer ary _Selby-Bigge, in proposing the “ Institution of 
8, referred to the rapid growth of the 
society within recent years, and the President, in responding, 
mentioned the bequests by Mr. W. H. Allen and Professor 

oker. In connection with the George Stephenson Fund, 
started by Professor Coker, Sit John referred to the coinc idence 
that his father helped to erect the Rocket. The toast of ‘‘ The 
Visitors" was proposed by Mr. W. H. Patchell, President- 
designate, and was responded to by Rear-Admiral C. T. M. 
Fuller and Sir Charles Langbridge Morgan. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


The Market Position. 


Wirs Christmas only a few days ahead, business 
on the Birmingham Iron and Steel Exchange to-day 
Thursday—was not so brisk. There was a marked falling 
off in inquiries, and few orders of any size were placed, but 
values remained very firm. Both producers and con- 
sumers are now turning their attention to the first quarter 


of the year 1924, when they hope for greater activity. | 
Development schemes are expected to make more im- | 


pression on the demand for iron and steel than they have 
done as yet. In the meantime, iron and steel manu- 
facturers and merchants are preparing for stocktaking 
and clearing up their books. Most of the works in this 
district will have a full week’s holiday. 


Dearer Steel. 


The steel works are very well off for specifications | 
and are in no difficulty in regard to the disposal of their 
output for some time. This strong position, coupled with 
the efforts to revive price control associations, is having 
a hardening effect upon steel values generally. The better 
demand for ship plates has enabled the makers through 
their association to put up prices 10s. per ton, making 
the selling figure £10 10s. Boiler plates have risen by a 
similar amount to £14. It is understood that a few firms 
remaining outside the Association will conform to these 
standards. In the case of small steel bars, €10 15s. for 
large business and £11 for small lots are the ruling prices. 
Structural steel has also become dearer during the week. 
Angles and joists are now quoted £10, but so far as prices 


are regulated, they follow a graduated scale according to | 


tonnage. Irregularities are still apparent, however, and 
prices well below the £10 level are heard of. While a lull | 
has followed the late activity, prospects are held to be 
good. Billet values are slightly less firm, and here and | 
there one hears of orders having been accepted at £8 10s., 
though the general level remains £8 15s. The Belgians, 
who were lately prepared to take on any quantity of steel 
orders, are now largely off the market, having booked as 
much business as they cam handle. It is still possible, | 
however, to buy billets at £7 12s. 6d. Merchants and | 
re-rollers are frankly gratified that they are able to take 
advantage of the cheapest material available, whether of 
British or foreign origin. Fewer orders have this week | 


been given out to continental firms from this district | 


than was the case last week. 


Steel Scrap. 


The rise in steel scrap prices has lost a little of 
its impetus, £5 apparently being the top figure, with 
£4 15s. as a minimum. It is considered doubtful whether 
this price will be maintained. But there is not much of 
this material on offer. 


Finished Iron. 


The Staffordshire finished iron mills have a fair | 


amount of business on their books to carry them into the 
New Year. The new rolling stock orders will increase the 
activity of the Staffordshire iron trade, and it is known 
that some more orders of the same kind are pending and 
are likely to be placed early in the New Year. Makers of 
marked bars find a fairly good outlet for best bars at 
£14 10s. Prices of Crown bars are gradually moving up, 
and as a rule Staffordshire makers ask £12 10s., with 
slightly lower prices for other descriptions of merchant 
iron. Lancashire makers cultivating the Midland market 
are firm in their quotation of £12 10s. For nut and bolt 
bars they quote up to £11 10s., 
coming their way, and Staffordshire makers for the most 
part quote £11. A few are endeavouring to get, half-a- 
crown to 5s. more. Demand from the nut and bolt in- 
dustry is now fairly satisfactory, and gives promise of 
improvement. It is still possible to buy Belgian No. 3 
iron for nut and bolt making at £8 17s. 6d. delivered in the 
district, but it is of inferior quality. Prices of iron scrap 
have increased considerably. Some of this costs as much 
as £6 per ton, and the large recent increase is a matter of 
some importance to Staffordshire ironmasters. 


Galvanised Sheets. 


Although the galvanised sheet trade has quietened 
a little, as is not unusual towards the end of the year, 
producers continue in a strong position, and report further 
promising inquiries from overseas markets. Values have 
an easier tendency. Most of the mills want £19 for 24 
gauge corrugateds, but some of them are ready to enter- 
tain offers at £18 15s. 


The Midland pig iron position remains steady, 
the orders now absorbing the output without the necessity 
of relighting furnaces. Profits are still cut very fine, and 
the tendency of coke prices to harden discourages enter- 
prise. Derbyshire furnaces have now made good the 
quotation of £4 15s. for No. 3 foundry iron. 
could be heard of under that price on ‘Change to-day. 
Efforts to improve upon it, however, were unsuccessful. 
Derbyshire forge is firm at £4 9s. to £4 10s. North Staf- 
fordshire foundry iron is in good request at £4 15s. upwards, 
while forge of this make commands £4 10s. Northampton- 
shire foundry pig is quoted £4 13s. 6d. upwards, and forge 
£4 7s. 6d. There is a strong demand for basic pig. 


Increasing Coke Values. 


Blast-furnace owners in the Midlands are becom- 
ing anxious regarding their coke supplies, for there is 
again a threat of a shortage. Continental buyers are 
again pressing for supplies, and have during the last two 


weeks placed considerable orders. There is also a larger | 


consumption at home, as the demand for iron and steel | 


but find little business | 


Nothing | 


| contract at such an advdfice. 
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|expands. Hence it is increasingly difficult to get supplies. 
Iron and steel masters this week complain that there is 
| little furnace coke to be had at 24s. per ton at ovens, the 
| price which it was understood was to rule until the end of 
| March. Quotations for good grade coke have gone up to 
| 25s. and 26s., and even higher prices are mentioned. 
| Foundry coke is also becoming difficult to obtain. 


} F tries Busi 

Foundries in South Staffordshire have become 
busier, especially in the case of makers of machine parts, 
who are being pressed for supplies in connection with 


repairs and replacements usually called for at the end of 
the year. 


Unemployment. 


The number of. persons without work in the 
Midlands area now stands at 149,522, or 1108 fewer than 
last week. There has been a fall in the Birmingham 
figures of 1463 during the week, the total now standing at 
37,272. The Coventry returns show a decline of 465, the 
| number having fallen from 45]1 to 4046. Decreases have 
|also taken place at Bilston, Cradley Heath, Dudley, 
| Leicester, Longton, Northampton, Nottingham, Oldbury, 
| Smethwick, Stourbridge and Brierley Hill, Walsall, West 
Bromwich, Worcester and W olverhampton. 








LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday 


General Conditions. 


THe effect of the near approach of the holidays 
|}and the stock-taking period is being more definitely felt 
in the Manchester market this week, and the amount of 
| new business passing is only very moderate. Apparently 

there are a few consumers who have not bought all they 

| think necessary, and consequently some inquiries are 
| about ; but the bulk of inquiry now is for delivery next 
| year, end it is noticeable that sellers are not very anxious 
to meet it. This suggests that in the majority of cases 
sellers of iron and steel, if not of the non-ferrous metals, 
| expect a slightly higher level of prices early in January, 
|}and are desirous of retaining a free hand for the early 
| months of the New Year. It is, of course, possible to find 
| reasons why prices of iron and steel should not advance, 
but, on the whole, the probability seems to be in favour 
of a moderate improvement in selling prices. It may be 
| hoped that in any case this will not be pushed too far, as 
| in that case a “ set-back "’ might occur with a very bad 
| effect on general market feeling. 


Metals. 


The market for copper keeps very steady, and 
the fluctuations lately have been so slight as to be scarcely 
noticeable. In fact, for refined copper the same prices 
have been quoted for along time. The situation at which 
the trade has arrived is peculiar, for while many people 
| seem to have given up any expectation of a rise there 
would seem to be no margin for a fall. North American 
producers of copper are complaining that the industry 
is now being worked at a loss ; and it is certainly amusing 
to find them clamouring for a protective duty on South 
American copper. No doubt the South has increased its 
output very largely, and is no longer a negligible factor 
so far as the North American Continent is concerned ; 
but that the North—as by far the largest producer in the 
world—should seek protection is certainly strange. 
Buyers here, of course, have to consider whether a United 
States duty on South American copper, say, 5 cents per 
pound, as is proposed, would lead to the “ dumping " of 
the balance of Northern copper available for export at 
lower prices, while the American consumer was made to 
| pay the extra 5 cents per pound. Such a development 
might make refined copper cheaper on this side, at any 
rate for a time. It would, however, be rash to assume 
that American copper producers will obtain the protective 
duty for which they are asking ; but if they do it can 
scarcely be other than advantageous for the copper con- 
sumer here. Prices for manufactured material remain 
unchanged at £95 per ton for strong sheets and £105 for 
flat bottoms. Brass condenser tubes are at Ils. 2}d. per 
pound and brass locomotive tubes at Is. Yellow metal 
rods are 7d. per pound. The market for the scrap non- 
ferrous metals*remains very dull, and the prices paid by 
| dealers here—except for lead—are very far below the 
intrinsic value. Dealers offer £46 to £47 per ton for scrap 
gun-metal, £37 to £38 for heavy yellow brass scrap, and 
£51 per ton for “ braziary copper. The market for tin 
is steady again, and the recent set-back has been recovered. 
At the moment there seems to be no scarcity of the metal, 
and possibly prices will keep steadier over the holidays ; 
but the underlying conditions of the market are thought 
to be good; and there are still many people sanguine 
enough to foretell £250 per ton. The rate of consumption 
is still greater than that of production, so that the reserves 
are being reduced. Both lead and spelter have been very 
steady markets for some time now ; but lead is the more 
sensitive. This, of course, is natural because while spelter 
is at quite a moderate price, lead is very much dearer than 
it used to be. 





Pig Iron. 


The markets here for pig iron are quieter than 
they were, and very little new business is being done this 
week. Probably a good deal could even now be done just 
before the lolidays, if sellers here were willing to make 
contracts for the first six months of 1924 at a basis of 
95s, on trucks for Derbyshire iron; but they have got it 
firmly into their heads that another 5s. per ton will be 
obtainable next year, and consumers are not willing to 
Much will depend upon 

whether or not sofhe of the idle furnaces in the Midlands 
are lit up early next year. There seems a probability that 


| the North Lincolnshire furnaces will soon be re-started, 


and certainly if contracts over six months could be made at 
100s. on trucks, there would be every chance of this 
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increase in the supply of pig suitable for the Manchester 
market. There are still one or two sellers of Derbyshire 
iron who will accept 95s., or, say, 103s. delivered here 
for immediate delivery ; but there are others who hold out 
for 96s. and 96s. 6d. on trucks even for prompt delivery, 
and sales have been made at these higher figures. Forge 
pig iron is firmer, and the demand seems to be improving ; 


but the demand here for Scotch pig is not large, although | 


the price is firmly held at 125s. per ton delivered. East 


Coast hematite pig can be bought in Manchester at some | 


7s. 6d. per ton less than the Scottish price. 


Steel. 


steel. Some large contracts from the railways have been 
reported ; but these are for rails and wagons, and may not 
affect Manchester except indirectly. The official prices 
for steel joists and angles are still £10 per ton in Lanca- 
shire, and £10 5s. in Cheshire. Business is inclined to fall 
off as the year closes, but this is not taken as meaning 
anything to the detriment of the market prospects. 


Scrap. 


The markets here for scrap are steady, and there 
is no weakening in the feeling. On the contrary, dealers 
seem to be stiffer, especially in the matter of foundry 
scrap. One cannot say that there is much buying at the 
moment, but strong dealers are holding out for 95s. per 
ton for the best classes of cast scrap iron. Consumers of 
heavy wrought scrap are offering 95s. delivered at the 
ironworks ; but there is less demand at the moment for 
heavy steel scrap. Buyers, both in Sheffield and in Wales, 
are holding off for a time ; but dealers are fairly confident 
that they must come in again early in the New Year ; and 
that then prices will revive again. After all, steel scrap 
is still the cheapest material available for them. 


Manchester Association of Engineers. 


A paper, entitled ‘‘ Power Shovels and Draglines,”’ 
was read at a meeting of the Manchester Association 
of Engineers on Friday, the 14th inst., by Mr. W. Barnes, 
M.I. Mech. E. The author said that there was still an 
idea abroad that the use of excavating machinery meant 
throwing men out of employment. Sometimes it did so 
for short periods, but in practically all cases it meant 
a larger output and diverted the displaced labour on to 
other and more congenial work. 


between a loss and a profit. Another economical reason 
for the introduction of excavating machinery mentioned 
by Mr. Barnes was the time saved in big undertakings, 
such as irrigation and drainage schemes which could 
be brought into use sooner than if hand labour was em- 
ployed. He added that the use of excavating machines 
for clay had more than quadrupled during the last few 
years; approximately 95 per cent. of the raw material 
for the manufacture of cement in this country and 90 
per cent. of the world’s iron ore were being obtained with 
them. The paper was admirably illustrated by means 
of cinematograph apparatus. 


William Thomas Stubbs. 


It is with much regret that I have to announce 
the tragically sudden death at Bournemouth on Thursday, 
the 13th inst., of Mr. W. T. Stubbs at the age of sixty-six. 
Mr. Stubbs was chairman of the two Manchester firms— 
Joseph Stubbs, Limited, and Electromotors, Limited. 
During his life-time he took an active part in public affairs, 
having been President of the Manchester Chamber of 
Commerce for three years and the Manchester Engineering 
Employers’ Federation. The latter post he held for two 
years. He was the eldest of six sons of the late Mr. 
Joseph Stubbs, textile machine maker, who originally 
took over the old firm of Joseph Hetherington. The 
firm to-day stands in a very prominent position in con- 
nection with the manufacture of machinery for yarn 
doubling for the production of sewing cotton and cotton 
for the lace trade. Starting with a mere handful of 
employees, the two works with which he was connected 
now employ from 900 to 1000 workpeople. He was a 
member. of the Manchester Association of Engineers 
and a life member of the Engineers’ Club, Manchester. 


Barrow-tn-Furngss, Thursday. 
_Hematite. 


The hematite pig iron trade is looking healthier 
every day. The improvement is slow, but that in itself is 
not a bad sign. On the last occasion when a spurt occurred, 
when the French entered the Ruhr, the demand became 
heavy only to fizzle out, leaving the market worse than 
ever. There is more confidence, and as the steel plants are 
getting busier and consequently taking more iron, there 
is every reason to expect an increase in the number of 
furnaces. The present output is not great, but there are 
signs, both at home and abroad, of a bigger demand. 
The shipbuilding and engineering trades in this country 
are becoming busier, and as their activity increases so 
will the demand for mixed Bessemer numbers increase. 
The prices remain firm and, if anything, have an upward 
tendency. For some time the continental trade has been 
dull, but in this side of business there appears to be a 
chance of improvement. There is not much business with 
America at the moment, and although hopes have been 
expressed for some time that American trade would 
increase it has not come to pass as yet. 


Iron Ore. 


The iron ore trade remains only moderately 
active, and until there is an increase in the number of 
furnaces there is not much chance of an improvement. 
There is not a great amount ofgre going out of the district 
at present, but the amount may increage as the iron trade 
expands generally. As regards foreign ore the position 
is about the same. The demand is not heavy, and the 
importations are not likely to improve to any great extent 
until business has considerably expanded in the iron 
market. 





: | siderably. 
here is very little news in the market for finished | 
| there is better news for the district, inasmuch as there is 


Many times, he said, | 
the introduction of an excavator had made all the difference | 





Steel. 


The position in’ the steel trade is fairly good. 
The Bagrow rail mills have work for some time yet, and 
the Workington rail mills are en most of the month, 
with occasional breaks. Foundries have a moderate 
amount of business. The hoop and section mills are 
fairly well employed and likely to be. 


Shipbuilding and Engineering. 

There is no doubt that the settlement of the 
boilermakers’ dispute has improved the outlook very con- 
There are no fresh orders for ships to 
reported at the moment, but it will not be long before 


a tendency on the part of shipowners to place orders now 
that labour is more settled. Messrs. Vickers have received 
an order for 70 locomotive boilers for the London, Midland 
and Scottish Railway, and they have also secured orders 
for a portable combined crushing, screening, elevating and 
loading plant for Limerick, three steel frame jaw crushers, 
screens and motors for India—Public Works Department 
—in connection with the Sutlej Valley project, and also a 
special gearless gyratory type of breaker for producing 
chippings. The latter is for Australia. 


LaTER. 


Vickers Limited announce that they have been 
instructed by the London, Midland and Scottish Railway 
Company to build at Barrow two cargo boats for the Goole 
and continental service. These steamers will be fitted 
specially for carrying cattle and horses, and will be 240ft. 
long, 35ft. beam and 16ft. 4in. depth. The speed will be 
13 knots. Vickers have also secured the contract for the 
repairing afd reconditioning of the steamer Ceserea for 
the Isle of Man Steam Packet Company. She was formerly 
owned by the Southern Railway Company, and was on the 
Channel Islands service. She is a triple-screw steamer, 
and will be placed on the Isle of Man service next year. 








SHEFFIELD. 


(From our own Correspondent.) 


Heavy Steel Trade Progress. 


Tue improvement in the basic steel trade of 
Sheffield and district, noted during the last few weeks, is 
well maintained. The approach of the Christmas holidays 
has caused something of a falling off in orders and inquiries, 
but this is looked upon as merely seasonal and temporary, 
and the general tone is good. The district's equipment 
for the production of basic steel has advanced by leaps and 
bounds during the past few years; in fact, the industry 
may be said to have grown up since the war, and it has 
proved remarkably successful since trade began to mend 
about twelve months ago. During October the average 
production was at the rate of about 12,000 tons per week. 
Allowing for the fact that certain furnaces must be stopped 
periodically for repairs, the United Steels group is now 
working almost up to capacity. At the Templeborough 
works, eight of the fourteen furnaces, each of 60 tons 
capacity, are running full time, and good reports come 
from Samuel Fox and Co.’s and the Parkgate Works. 
The demand for acid steel, which not very long ago was 
Sheffield’s speciality on the heavy side, has not improved 
to the same extent, the production in October having 
been about 38,000 tons. This department is expected to 
benefit greatly when the orders for railway material come 
along. 

Railway Companies’ Requirements. 

Up to the present, the bulk of work im axles, 
tires and springs has not been placed, although there has 
been a regular stream of orders sufficient to keep the 
plants comfortably employed. For rails, however, some 
large contracts were placed by the London, Midland and 
Scottish Railway last week-end. Steel, Peech and Tozer, 
the parent firm of the United Steels group, booked 20,000 
tons, and Samuel Fox and Co. 10,000. The Parkgate 
Iron and Steel Company is sharing in some of the work, 
and, in addition to orders received direct, it is to supply 
a considerable quantity of constructional material required 
by other firms. It is announced that this company pro- 
poses to put a second blast-furnace in operation very early 
in the New Year. The London, Midland and Scottish 
Company has also ordered 250 mineral wagons from Clayton 
Wagons, Limited, of Lincoln, and 100 12-ton mineral 
wagons (wood frames) from Harrison and Camm, of 
Rotherham. 


Work for Doncaster and Derby. 


The carrying out of the London and North- 
Eastern Railway Company’s programme will greatly 
benefit Doncaster, where the company has large works. 
Recently, an order for 30 “ Pacific” engines, to ccst 
£300,000, was placed with the works, and now it is 
announced that they are to build 20 more locomotives of 
thé same type, as well as 12 passenger tank engines, 1000 
12-ton open goods, 250 10-ton covered fish, and 500 
12-ton covered goods wagons. In the course of the next 
year the company will build some 150 locomotives at a 
cost of £800,000, and at Doncaster it is expected that the 
output will have to be doubled and a new i op 
erected. The great shops of the London, Midland and 
Scottish Railway at Derby are also looking forward to 
busy times next year. Mr. Arthur Watson, the general 


|manager of the company, has stated that 40 heavy 


, more powerful than have ever been 


| passenger engines 

built at Derby, will be constructed there during the next 
twelve months. Further, 7000 wagons and 200 main-line 
coaches are to be built, as compared with the previous 
highest total of 4500 wagons and 100 coaches. The Derby 
works are fairly busy at present, and when they are fully 
going on the work referred to they will employ 10,000 men. 


Still More Orders. 
Vickers Limited have just booked several orders 





for crushing machinery. The Limerick County Council 
has accepted the company's tender for the supply of a 
poke combined crushing, screening, elevating and 
oading plant for use in road schemes. The Public Works 
Department of the Government of India has given the 
company an order for three steel-frame jaw crushers, 
screens and motors for use in connection with the Sutlej 
Valley project ; and the firm is also to make for Australia 
a special gearless gyratory type of breaker for producing 
chippings. At the Barrow works, Messrs. Vickers have 
received an important contract from the London, Midland 
and Scottish Railway Company for the construction of 
seventy locomotive boilers. This substantial order will 
provide employment for a large number of men in the 
boiler shops, which have been very slack for a long tin, 
although, since the end of the boilermakers’ dispute, may 
more men have been employed, and more are being taken 
on almost daily. 


Light Steel and Tools. 


While the heavy trade shows a great improvo- 
ment as compared with a year ago, and the rolling mills, 
sheet mills and heavy forging sections are much better 
employed, the same amount of progress is not recorded on 
the lighter side. There are very few electric furnaces at 
work on the making of special steels. The crucible steel 
side continues to improve, though slowly. The manu 
facture of hacksaws is a good line. The file trade has 
suffered greatly from the depression, but it has recently 
shown signs of considerable recovery, although the present 
output is not much more than half the capacity of the 
plant. From a profit-making point of view, the file makers 
have had one of the most unsatisfactory of years. The 
quietude of general engineering has greatly interfered 
with the home demand for their products, while in the 
export markets very severe American competition has 


had to be faced. 
Cutlery and Plate. 


Although some firms have received numerous 
late requests from retailers for small quantities of goods 
urgently required for the Christmas trade, the special 
seasonal demand has, in the main, come to an end, ancl 
there has been a considerable falling off in the number o! 
orders. Table knives of stainless steel continue in good 
demand, and the work which has been placed with Sheffield 
for table furnishings for the British Empire Exhibition 
will provide welcome employment for a substantial tim 
The year on the whole has been a very thin one for cutlery 
manufacturers, especially for the old-established houses, 
few of whom have earned any profit, while some have 
actually worked at a loss. The buying has been of a keen 
ness never before experienced. The value of cutlery 
exported during November was £88,000, a fall of £30,000 
as compared with October. The latter, however, was the 
best month experienced for a long period, and included 
the Christmas trade with distant parts of the Empire. 

Sheffield Smoke Criticised. 

Professor H. E. Armstrong, F.R.S., who Jecture:! 
on low-temperature carbonisation last week, at a meeting 
of the Yorkshire Association of the Institution of Civil 
Engineers held in Sheffield, vigorously attacked Sheffieid 
on the smoke question. He said that Sheffield was a 
stark, staring example of the improper use of coal—of 
waste which had been little short of criminal. Its future, 
its very existence, depended upon its learning to use coal 
economically. Smoke could be abolished if Sheffield 
developed a proper method of using fuel by bringing intel- 
ligence to bear, and that intelligence would tell in every 
direction. He went on to urge that the production of a 
solid smokeless fuel, with its attendant consequences, 
was of such enormous national importance that it could 
not be left much longer in the hands of individuals. 1 
was the duty of the nation to see it through without delay 
He would hate, however, to see the work lapse into Govern 
ment control. What they had to do was to make smokeles~ 
fuel on a large and economic scale. He was persuaded that 
this could be done by a little rational effort, but not by 
tinkering, private or public. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


ENCOURAGING accounts continue to be given of 
the Cleveland pig iron trade. The near approach of the 
holidays has, of course, tended to restrict business, but 
transactions this week have been on a heavier scale than 
is generally experienced at this particular period of the 
year. In fact, the market has developed a strong under- 
tone, and many consumers have been buying well forward, 
being apprehensive of a rise in prices as soon as the turn 
of the year is reached. Production is well taken up and 
stocks are at a low ebb. Competition, especially by 
France, is still felt, but this may be of short duration, as 
the export bounty on French iron is expected to be dis- 
continued early next year. Prices are firmly maintained, 
No. 1 being 106s. 6d. ; No. 3 G.M.B., 100s. ; No. 4 foundry, 
97s. 6d. ; and No. 4 forge, 96s. 6d. per ton. 

< The demand for East Coast hematite pig iron 
continues on a very heavy scale, due to the increasing 
activity at the steel works. Some very large orders have 
recently been placed on home account, but foreign business 
as yet shows little signs of expansion. Makers are still 
prams to accept 102s. 6d. for mixed numbers for 
ber delivery, but are quotipg 103s. 6d. for January. 

No. 1 hematite is at a premium of 1s. per ton. 


Iron-making Materials. 


There is still a little activity in the foreign ore 
trade, and it is thought that prices may move up again. 
In the Ruhr work is being resumed, and it is expected that 
Germany may be a big buyer of foreign ore, in which case 
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higher prices are not improbable. Meanwhile, however, 
aellers firmly adhere to 25s. per ton o.i.f. as their price for | 
heat Rubio ore. There seems to be a good deal more | 
about just now, and good medium furnace ake | 





oke , 
now on offer at 38s. per ton delivered at the works, 
wit even that figure does not attract buyers 


are 


Manufactured Iron and Steel. 


A progressive 'mprovement Is reported im the 
manufactured iron and steel'trade. There is a good deal 
more activity now at the shipyards, and this, of course, 
eans that more steel is required. Heavy orders for 
railway material have also been placed, and local steel 
manufacturers are now well placed. Nevertheless, it is 
expected that there will be a full week's holiday at the 
majority of the steel works next week, when necessary 
repairs will be executed. Prices are firmly maintained. 


The Coal Trade. 


There is no material alteration in the Northern 

i] trade position, though the volume of business actually 
transacted just now is very limited. Most of the collieries | 
ire very fully contracted over the rest of the year and | 
inte next, so that nearly all the trade passing is between 
merchants for completion purposes and in order to clear | 
up for the end of the There are said to be some | 
fairly heavy inquiries in hand for foreign buyers, but under | 
the present fluctuating conditions there is no disposition 
to buy. The inclination most observable is to await 
levelopments in the New Year, in the hope of being able 
to cover at lower prices than the collieries are at present 
Forward business at the moment is in 
abeyance, and though there have been preliminary feelers 
put about, the results so far have been negligible in view 
of the high prices. The Durham market continues to give 
evidences of further acceleration in prices... As much as 
27s. td. per ton has been done for best coking, and up to 
28s. per ton f.o.b. has also been reported for best coking 
unscreened for this month’s shipment. Gas coals are 
steady for best and special brands, while for secondary 
sorts the market is firm. The bunker market is steady 
inclined to move forward. The position in the 
Northumberland market is not so secure. In fact, values 
of steam coals show a marked weakening tendency, and 
though there are hopeful signs for the beginning of next 
vear, the present conditions are a little discouraging. 
Fairly large quantities of steams are being unloaded on the 
market, and as only odd lots can be readily absorbed, there 
remains a fairly large surplus for disposal at discounted 
prices. The coke trade is moderately steady, and prices | 
are unchanged 


year. 


willing to discuss. 


and 





The Shipbuilding Slump. 


Some idea of the depression in the shipbuilding | 
industry on the Wear during the past year may be gauged | 
from the annual returns which are now to hand. The 
gross tonnage launched was only 56,522, while in 1922 
t was 130,961, and in 1920 333,335. The number of 
vessels launched this year has been 17 only, and five of 
the fifteen yards did not launch a ship. W. Gray and | 
Company, of the Wear Shipyard, head the list with 16,548 
tons, and it is understood that this firm has orders which 
will carry it well into next year. J. Priestman and 
Company are next on the list with 11,509 tons, while 
Doxtord and Sons, Limited, have a record of 6290 tons 








only. The output of the Tyne shipyards during the year | 
has also been very low. The Palmer Company launched | 
eight vessels and the Northumberland Shipbuilding 


Company, Howden, and Hawthorn, Leslie, and Company, 
Hebburn, only two each. 


Big Repair Order Goes Abroad. 


The contract for the work of carrying out exten- 
‘ive repairs to the steamer, Richard Welford, has gone | 
abroad. The vessel capsized at her moorings at New- | 
castle quay some time ago and was afterwards salved. | 
Tenders were invited for the necessary repairs to the | 
vessel and several Tyneside firms were among those who | 
sent In prices. The contract, however, has been secured | 
by a Rotterdam firm, whose figure is stated to be about 
£3000 less than the lowest British tender. The contract 
price is believed to be in the neighbourhood of £12,000. | 








SCOTLAND. 


ur own Corre sponde ne 


Fre 
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Firmer Markets. 


m 


Prices of steel and iron are advancing, and coal 
ontinues to show an upward tendency. In the case of 
the first two, higher oncosts are partly responsible, while 
in the ease of the last-named a scarcity of prompt fuel is 
the cause. 


New Contracts. 


Steel works in the Clyde area are participating 
in the London, Midland and Scottish Railway's contract 
for steel-rails, and wagon builders in the district will also 
benefit from the contracts for mineral wagons. Alex. 
Hall and Co., shipbuilders, Aberdeen, have received an 
order for the construction of a 12,000-ton steamer from 
Messrs. Cook and Sons, shipowners. This vessel is to be 
ready by next June, and is to be utilised in the regular 
trade between Baltic, East Norwegian and East of Scot- 
land ports 


A Record Casting. 


Messrs. Miller and Co., engineers and ironfounders, 
London-road Works, Edinburgh, have just cast a huge 
chilled steel calender roll, weighing 30 tons, having a 
length of 25ft. and a diameter of 3ft. This roll is to form 
part of the biggest paper-making machine in the world. 


Supporting Home Industries. 


The recommendation fron: the Tramways Com- 





} certain 


| week and 286,696 tons in the same week last year. 


| half of January at least. 





mittee to accept the American offer for steel rails for | 


special track work was disposed of at the last meeting of 
the Glasgow Corporation. Three offers from Britigh firms 
were also under review, and after some discussion it. was 
decided, om a vote, to. give the contract to Hadfields, 
Limited, the British firm which submitted the lowest | 
tender next to the American offer, which was the lowest 
of all. Unemployment in this country was really the | 
deciding factor. 


Pig Iron. 


Apparently the steady advance in prices is not 
restricting business in pig iron so far. At any rate, the 
home demand continues to expand, especially for forward | 
delivery. The output is not too large, and consumers are | 
anticipating requirements. Export demands are rather 
slow, however, and an increase in this department would 
necessitate a larger production 


Steel. 


Higher of pig iron and scrap materials 
have caused a rise in steel prices, and since last week the 
quotation for boiler plates has been brought into line with 
other steel products and advanced by 10s. per ton to 
£13 10s. per ton delivered Glasgow. In most instances 
the output is still below capacity, but a considerable 
improvement is noticeable. In plates and sections more 
orders are on hand, and a larger production is practically 
when the shipbuilding yards are in full swing 
again. Steel sheet makers still report a fair degree of 
activity. Home and export demands for both light and 
heavy sheets are comparatively well maintained. Gal 
vanised sheets, too, are well booked for shipment. 


costs 


| 
| 
' 
| 
| 


Bar Iron. 


Specifications for bar iron for home delivery are 
increasing, orders from shipbuilders, railways and wagon 
builders being prominent. The home prices are 10s. 
per ton dearer at £12 10s. per ton basis for Crown bars for 
Glasgow delivery. In this trade also, however, a larger 
export turnover would be welcome. Re-rolled steel 
sharing in the increased busines« 


is 


Coal. 


Apart from a further firming tendency 1n prices, 
there is nothing of fresh interest in the coal trade. In all 
districts the majority of the collieries are fully booked up 
for round fuel until the end of the year at least, and 
supplies for prompt delivery can scarcely be secured 
unless through second-hands at higher than colliery rates. 


| A fair number of inquiries for January shipment are in 


circulation, but owners are evidently not too anxious to 
commit themselves at present. Washed nuts have a 
steady turnover at current prices. Shipments are heavier. 
Despatches from the West of Scotland and the Lothian 
ports are fairly prompt, but delays are still experienced at 
Fifeshire ports, where a considerable number of steamers 
await cargoes. Aggregate shipments for the week amounted 
to 308,141 tons, against 292,346 tons in the preceding 
Home 
demands continue to increase. Gas and electricity works 
are taking heavy deliveries, and industrial sorts are busier. 
Household fuel is in heavy demand, despite the higher 
prices, which mean a fairly common charge of 2s. 4d. per 
ewt. bag for best qualities 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


THE loading pressure at all South Wales ports this 
week has been on an abnormal scale, and it is certain that 
many steamers which arrived up last week-end and since 
then will have to wait until after the Christmas holidays 
to secure their cargoes. The operation of the third shift 
is only partial, and while on this scale it is, of course, 
beneficial, at the same time it is insufficient to cope with 
the situation. Last week there were over 70 steamers 
awaiting berths, and on Monday last there were as many 
as 85 steamers waiting their turn to load. Unfortunately, 
many steamers have been on demurrage even before they 
have commenced to load, so that some of the firms will have 
to face some very heavy demurrage accounts. It has now 
been definitely arranged that the coal trimmers and tippers 
at South Wales ports shall knock off work on Monday 
next at 5 p.m. and will not resume until 6 a.m. on Friday 
morning, so that it will be seen that next week as a working 
week will be a very poor one. As previously pointed out, 
the miners will take the first three days of the week off 
as their vacation. The fact that there will be so much 
tonnage to be dealt with after the holidays, combined with 
the searcity of coals as the result of the holidays, means 
that firm conditions may be looked for during the first 
At the same time, however, it is 
expected that the second half of January will see a falling 


| steamers to be named the Ashtree and Beechtree. 


it is the case that the opinion prevails that now is the 
time to buy rather than to sell tonnage. Quite a number 
of steamers have recently changed hands. The Tree 
Steamship Company, Limited, which in 1919 sold six 
steamers to the Maindy Shipping Company, Limited. 
for the sum of £450,000 and then voluntarily wound up, has 
recently been again registered, and the managers, Messrs 
Howard-Jones, have placed orders for two new cargo 
These 


steamers are to be 2300 tons deadweight. One will be 


| built by Craig, Taylor and Co,, Limited, of Stockton 


on-Tees, and engined by the North-Eastern Marine 
Engineering Company, Limited, of Sunderland, and the 
other will be constructed by Robert Thompson and Sons, 
Limited, of Sunderland, and engined by George Clarke. 
Limited, of Sunderland. Delivery of the steamers is to 
take place next May or June. Messrs. Stone and Rolfe, of 
Lianelly, managers of the S. and R. Steamships, Limited, 
have placed an order with the Hansen Shipbuilding and 
Ship-repairing Company, Limited, of New Quay-yard, 
Appledore, for a cargo steamer of the raised quarter-deck 
type of about 1650 tons deadweight, for delivery in May 
next. This steamer will be engined by Macoll and Pollock, 
Limited, of Wreath Engineering Works, Sunderland, with 
triple-expansion engines of 800 indicated horse- power 


Mid-Rhondda Men’s Stay-in Strike. 


All last week the miners at the Cambrian Grou) 
of collieries adopted a stay-in strike on account of the 
dispute with the management, it being alleged that the 
management had dismissed a large number of men, that 


| standing customs had been terminated, and that the pay 


ment of the minimum wage to certain men had been 
refused. By adopting the stay-in strike the miners 
declined to work overtime or to do any work outside their 
own particular grade. The matter, however, came before 
the Coalfield Disputes Committee, who referred the dispute 
back to the management and workmen's representatives, 
and as the result of various meetings and negotiations and 
the assurances by the management mass meetings of the 
men decided to call off the stay-in strike. Arrangements 
were made for dealing with all cases in dispute, and 
according to the official report from the men’s side the 
management is to be given an opportunity to demonstrate 


| to the workmen that it is prepared to treat them fairly. 





away in values for the reason that consumers abroad are 


not buying on the basis of the prices which have been | 


recently ruling. Foreign buyers are holding off in the 
belief that the high prices of late will not be maintained. 
Furthermore, there is a certain amount of anxiety existing 
consequent upon the orders which are being placed for 
American coals. It is reported that the Americans nave 
just arranged for a further 100,000 tons to be sent to 
Europe in the early part of 1924, all of which means that 
less coal will be required from this district. It is not 
improbable also that the fear of trouble in this country 
between the miners and the employers on the wages agree- 
ment question will operate adversely. 
that this is anticipating trouble, but the fact remains that 
uncertainty as to what may happen is always very damag- 
ing to trade. 


New Ships. 


If only the miners’ wages question were out of the 
way it is safe to say that the views in coal trade circles 


It may be argued 


| with both hull and machinery repairs of all descriptions. 


Current Business. 


The steam coal market continues to be firm, but 
the amount of business passing is negligible for the reason 
that the majority of exporters have now made their 
arrangements for coals for loading immediately before 
and after the holidays and, furthermore, the collieries are 
so heavily committed that they have no coals to spare. 
Here and there small parcels are changing hands for the 
purpose of finishing off cargoes, but this business is for 
the most part done through middlemen who happen to 
hold coals on contract and are prepared to sell at slightly 
less than the collieries are quoting if the stem can be 
arranged, thus making sure of lifting their coals and 
taking their profit. It is unlikely that much, if any 
further business will be done until the New Year, when 
it is seen how the present accumulation of tonnage in dock 
is dealt with. Best Admiralty large is firmly quoted at 
29s. 6d. to 30s. for anything like prompt shipment, but 
sellers are prepared to modify their indications for the 
second half of January. Smalls of the superior grades are 
still searce, but not quite so difficult to obtain as was the 
case a week ago. Coke is a firm market, and best grades 
of foundry coke command 60s., at which price business 
has recently been arranged. There is no change of note in 
patent fuel, and anthracite coals remain about stationary, 
though, on the whole, a shade steadier all round. Dufi 
coals expecially are scarce. 





CONTRACTS. 


Ep. Bennis ANp Cv., Limited, have recently received orders 
for sprinkler and chain grate stokers and self-cleaning com- 
pressed air furnaces for varying numbers of boilers from twenty 
separate customers—half of them being repeat orders ; and for 
coal and ash handling plant from nine separate customers. 


Tur Lea Recorper Company, Limited, of 28, Deansgate, 
Manchester, has recently received repeat orders for Lea coal 
meters for the Derby, Halifax, Grimsby, Wallasey, Bedford, 
Tunbridge Wells, the Charing Cross, West End and City, the 
South Metropolitan Electric Supply Company, and the Clyde 
Valley Electrical Power Company, Limited, electricity works, 
as well as orders from Australia, South Africa, China, and Japan. 

Tue Limerick County Council has accepted the tender of 
Vickers Limited, London, for the supply of a I6in. by 10in 
portable combined crushing, screening, elevating, and loading 
plant for use in connection with its road schemes. Other orders 
received by this firm include three 24in. by 13in. steel-frame jaw 
crushers, screens and motors for the Public Works Departanent 
of the Government of India, in connection with the Sutlej 
Valley project, and also a Vickers special gearless gyratory type 





of breaker for producing chippingy. The latter machine is for 
use in Australia 
Sarr Kerarnine at SourHampTon.-—We are informed that 


J. Samuel White and Co., Limited, of Cowes, Isle of Wight, 
have leased from the Southern Railway Company a portion 
of ground inside the Southampton Docks area, and adjoining 
the Prince of Wales Dry Docks, for the purpose of installing 
a plant for carrying out repairs. The contract for the erection 
of the necessary shops has been placed with the Glasgow Steel 
Roofing Company, Limited, and for the alteration to other build 
ings now on the site and preparing foundations, &c., with 
Mr. J. Croad, of Portsmouth. The works, when completed, 
will form, it is claimed, one of the most up-to-date repair 
establishments in Southampton, and will be capable of dealing 
It 
is anticipated that the buildings will be completed and the 
machinery installed by about the beginning of March. The 
department will-be under the contro! of Mr. Hugh Morton, 


| who was for many years repair manager with Barclay, Curle 


are moderately optimistic regarding next year. Certainly | Cowes 


and Co., Limited, Glasgow, and while the works will be in them 
selves self-contained, they are within easy reach of the com- 
pany’s main works should at any time a repair of a special 
nature require the assistance of the shops or technical staff 
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Current 


N.W, Coast- 
Native 
1) Spanish 
(1) N. African 
N.E. Coast— 
Native 
Foreign (c.i.f.) 


23/- 


Export. 
£ad 
2) Scortanp— 
Hematite. . 
No. 1 Foundry 
No 3 Foundry 


N. BE. Coast— 
Hematite Mixed Nos 
No. I 


Cleveland— 
No. 1 ’ 
Silicious Iron . 
No. 3 G.M.B. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 
MipLanps— 
8) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(8) Northampton— 
Foundry No. 3 
” Forge 


(8) Derbyshire— 
No. 3 Foundry 
Forge 


(8) Lincolnshire— 
No. 3 Foundry 
No, 4 Forge .. 
Basic 
(4) N.W. Coast— 
N. Lancs and Cum.— 
Hematite Mixed Nos. 


ScoTLanpD— 


Crown Bars 
Best - 


N.E, Coast— 
Crown Bars 
Tees 


LANCs.— 
Crown Bars ... 
Second Quality Ban 
Hoops 


8. Yorxs.— 
Crown Bars 
Best 
Hoops 


M1DLANDs— 
Crown Bars .. 
Marked Bars (Stafts. ) 
Nut and Bolt Bars 
Gas Tube Strip 


5) ScoTLanp— 
Boiler Plates .. : 
Ship Plates, jin. and up 
Sections... 
Steel Sheets, 2, ¢in.t to jin. 12 
Sheets (Gal. Cor. 24 B.G.) 


19,6 to 26,- 


Prices for Metals and Fuels 


N.E. Coast— 


Ship Plates 
Angles , 
Boiler Plates . 
Joists 
Heavy Rails 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barnrow— 
Heavy Rails 
Light 
Billets 
Hoops 


” 


MANCHESTEB— 
Bars (Round) 
» (others) 
Hoops (Best)... 
» (Soft Steel) 
a 
”» (Lancs. Boiler) 
SHerrigLD— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic F 
Intermediate Basic 
Soft Basic 
Hoops 
Soft Wire Rods 
MiIpLanps— 

Small Rolled Bars. . 
Billets and Sheet -bars 
Gas Tube Strip 
Sheets (20 W.G.) 
Galv. Sheets, f.o.b. * tien 
Angles 
Joists 
Bridge and Tank Plates 


Vtoll 
6to 81 
Oto ll 
0tol2 
0 to 19 
S wv 


®.. 
e.. 
0 


NON-FERROUS METALS. 


| Swansza— 
Tin-plates, 1.C., 20 by 14 
Block Tin (cash) 
” (three months) 
Copper (cash) > 
» (three months) . 
Spanish Lead (cash) . : 
oe (three months) 
Spelter (cash) 
(three months) . . 
MANCHESTER— 
Copper, Best Selected Ingots 
” Electrolytic 
a Strong Sheets .. 
” Tubes (Basis price) . 
Brass Tubes (Basis price) 
» Condenser 
Lead, English 
Foreign. . 


ow 


om Ot a 


oocowocrer OS 9S 
ss 


FERRO ALLOYS. 
(AU prices now nominal.) 


Tungsten Metal Powder 
Ferro Tungsten .. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6p.c.to8p.c. . 
Sp.c.tol0p.c. ,, 
Specially Refined 
2 p.c. carbon 
Ipc. ,, ; 
0.75 p.c. carbon 
carbon free 

Metallic Chromium 

Ferro Manganese (per ton) 


» Silicon, 45 p.c. to 50 p.c. 


os 75 p.c... 
Vanadium 
Molybdenum 
Titanium (carbon free) 

Nickel (per ton) 

Cobalt .. . 

Aluminium (per ton). ‘ 





(1) Delivered. (2) Net Makers’ works. 


(3) f.0.t, Makers’ works, approximate. 


-. £50 
.. £60 
. £65 


1/9 per Ib. 
1/5 per Ib. 
Per Ton. 
£23 0 0 

£22 0 0 
£21 0 0 


10/6 
8/- 
8/- 


0 
0 0 
0 0 
1/6 per Ib. 
4/- per Ib. 


0 18/- 
21/- 


22/6 


. £18 for home, 


£20 for export | 


. £11 10 Oseale 5/- per | 


unit 


. £18 0 0 scale 6/- per 


unit 
20/- per Ib. 
9/- per Ib. 
l/- per Ib. 


. £130 


11/6 per Ib, 
£82 to £100 
(British Official ) | 


Per Unit. | 


FUELS. 
SCOTLAND 
LaNARESHIRE— 
(f.0.b. Glasgow) —Steam 
Eu... 
Splint 
Trebles 
Doubles 
Singles 
AYRsHIRE— 
(f.0.b. Ports)—Steam 
Splint 
Trebles 


Spe 
| Firzseine— 
(f.0.b. Methil or Burnt- 
island)}—Steam 

Screened pny comer 

Trebles 

Doubles .. 

Singles 

Loruians— 

(f.0.b. Leith)}—Best Steamwn 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND. 
| (8) N.W. Coast— 
Steams 
Household 
Coke Biase 
NoORTHUMBEBLAND— 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Dcorsam— 
Best Gas 
Second .. 
Household 
Foundry Coke 
| SHEFFIELD 
Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House , 
Large Nuts 
” » Small ,, 17/6to 1 
Yorkshire Hards 23/- 
Derbyshire 21/- 
Rough Slacks 
Nutty 
Smalls .. 
Blast -furnace Coke (Inland) 
(Export) 


33/- 


27/- to 2 
23/ 


” ” 


12/6to 1 
10/- tol 
5/- to 


” 


f.o.b. 


Canpirr— (9) SOUTH WALES. 
| Steam Coals : 
| Best Smokeless Large 
Second ,, 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley 
Best Eastern Valley Large 
Ordinary * a 
Best Steam Smalls 
Ordinary 
Washed Nuts jel fed 
No. 3 Rhonddse Large .. 
Smalls 

: Large . 
Through 
Smalls 


Coke (export) 
Patent Fuel , 
Pitwood (ex ship) . 
SwaNsEa— 

Anthracite Coals : 
Best Big Vein — 
Seconds .. .. 
Red Vein. . 
Machine-made Cobbles 
Nute.. 
Beans 
ee eae 
Breaker Duff .. 
Rubbly Culm 

Steam Coais : 
Large 
Seconds 
Smalie .. .. 
Cargo Through 


Export. 


24)- 
25/- 
25/6 to 28,6 
25/- 
23/6 


29/- 
48/- to 59 
43/6 


24/3 to 25/6 

21/6 to 23)- 

14/6 to 16 
20/6 

to 28/- 


25/- 
24/- to 25 
23/- to 23/6 
25/- to 28)- 
50/. 


Inland. 
to 34/- 
27/6 to 29/- 


9/- 


to 24/- 
22/- to 23/6 


9/6 


to 23/6 
to 22/6 


3/6 
3/- 
8/- 
26/6 to 27.6 
32/- to 33 


29/6 to 30/- 
28/6 to 29/6 
27/6 to 28;- 
26/- to 27/- 
28/6 to 29/- 
27/6 to 28,6 
27/6 to 28/6 
26/- to 27/- 
21/- to 22/- 
18/- to 21/- 
30/- to 31/- 
28/- to 29/- 
25/- to 26/ 

25/- to 26/- 
20/- to 22/- 
19/- to 20/- 
55/- to 60/- 
30/- to 32/6 
29/- to 29/6 


40/- to 45; 
34/- to 36/- 
32/- to 33/- 
52/6 to 55/- 
52/6 to 57/6 
42/6 to 45/- 
26/- to 27/- 
12/9 to 13/- 
13,3 to 14/- 


24/- to 25/- 
22/- to 23/- 
14/- to 16/- 
19/- to 21/- 





6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


8 Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at over and f.o.b. for export. 


t Latest quotations available. 


(a) Delivered Sheffield or Glaagew. 


(4) Delivered Sheffield. 


(7) Export Prices—f.o.b. Glasgow. 


(b) Delivered Birmingham. 


(5) Glasgow, Lanarkshire and Ayrshire. 


(9) Per ton f.0.b 
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| | goatee Kaen of a a bush C. P. is 

tes an , which may be omitted. Experience shows 

French Engi neering No - | British Patent Specifications. | that aluminium wires held in cones easily give and are then 

(From our Correspondent in Paris.) liable to become fused. Should this occur in the coupling 

British Unemployment described, that is, should the outer aluminium wires D give, the 
. | When an invention is communicated from abroad the name and 


tension exerted on the steel wires F causes the wires F, together 
HAVING no unemployment of their own, and being | gadress of the communicator are én ttalica with the cone E to be drawn further into the cone A. This 
obliged to make up for a deficiency of labour by importing | When am abridgment is wed’ diestvated the Specification is | *"*** the cone Ato be drawn further into the conical bush E, 
_ foreign hands, the French never grasped the seriousness of | without drawings. 
the unemployment problem in Great Britain until its| Copies of Specifications may be obtained at the Patent Office | 
. " . v « sh. nts hess l dé. }), ia ¢ 
danger Was brought home to them by the influence it was | ay Branch, 25, P ge, Ohancery-lane, W.C., N* 164,615 
exerting upon questions affecting their foreign policy. | % 3+ each. : ne 
Recent events have shown them that there can be no | _, The eate first given is the date gd application ; the second date, 


: ; ee abridgment, is the d 0c h 
permanent national prosperity which is not based upon an pore nt, Co Re. date ef Ge anmeptancs ef Gs 


attempt to bring Europe back to something like its old | 
economic condition. The commercial interests of all 
countries are so closely bound up that a programme of | BATTERIES AND ACCUMULATORS. 
national development which does not take into account 

the necessities of other nations is bound to fail, as it has | 206,666. October llth, 1922.—ImprovemeNTs 1x ELectRi 











already failed in the relations with Italy, Spain, Portugal | AccumuLators, Joseph Albert Hill, of Ordnance Works, 
and even with Belgium. The unemployment in Great _ Sheffield, York. ; 
Britain is one result of the purely national policy of foreign The invention relates to an electric accumulator having a box 


countries which seek to protect newly created industries, | °T casing formed from one or more glass or other transparent 
and incidentally to provide funds for impoverished | 
exchequers. The creed of the ‘‘ balance of trade”’ was 





























never carried to the extent it is now. Every country | wm? 206,668 gee ——— * 

endeavours to reduce its expenditure on foreign goods y f / 

and produce, forgetting that a surplus of imports may f 

ontribute to the national prosperity if it is in the form of 4 f . 

raw or partly manufactured material te be worked up in : 

the country or if it reduces living costs and permits of a i 

lowering of production costs. The conditions here are ' 

now 8o favourable to a surplus production that something LY A q 

must be done te encourage a foreign demand and settle | ’ 

the many outstanding questions which prevent a revival f y 

of confidence, and it is feared that there can be no con i V 

tidence so long as the problem of British unemployment t a Y 

may provoke social troubles on the Continent. The f ’ A r : 

French Government is therefore desirous of doing what it | 4 ’ 

can to alleviate the unemployment in Great Britain, and } i 

has requested manufacturers in the northern departments Z| | | @ so that, by the tension exerted on the cable, in the event uf the 

to state the number of skilled British hands to whom they y f ome are Sonera dense y very | Some 

ean offer employment. rere is no doubt i } | I ’ : . “ogg gee 

he aoa wat ‘be sad ha sath as pes ae oe | y } | ft | walls of the cone and of the conioal bush B. This, it is 
: p : ; ] , claimed, always insures a good electrical contact,even im ca 5 

British workmen, especially in the textile and engineering i i ¢ the steel wires should have to take over the conduction vf the 

industries, and the experiment should be as successful } = —— current, as the current will then pass to the other side 

as the placing of a number of British workers with engi- , Eiesar Ty f by way of A, B, C.—November 15th, 1923 

me firms in the neighbourhood of Paris several months } is A E 

ago. There is, nevertheless, a risk that a good deal of f } F 

valuable labour may be in this way definitely lost to Great it é + B TZ JA ae A ol TRAMWAYS AND RAILWAYS. 

ee The experiment is particularly interesting to <a LEE SEL 206,755. January 19th, 1923.—Conorere SieEerens, B. Sani 

French firms for the reason that the dearth of French Wo 0872 Vi eg eating ee thts iat 

skilled hands is becoming very serious, and the competi- | . ME wees At NV S soidal croes section 

tion to secure good labour is one of the causes of the steady | * translucent plates or insets moulded into insulation material, | . — - pe ~ c gece ype en 

- Y|such as that known under the trade name “ Mouldensite.” | 20d has a wider base, as shown at A, boneath the rnil seat 


merease in wages. In one small engineering shop, taken | 1, the accompanying drawings A represents the glass insets or 
at random, I find that at least 25 per cent. of the hands | panels, and B is the insulating material in which such panels are 
are foreigners, chiefly Hungarians, Poles, Czecko-Slovakians | moulded.— November 15th 23. 

and Swiss. While the French Government is disposed to 
help in providing some solution of British unemployment, 
it is also preparing the way for a reform in the system of TELEGRAPHS AND TELEPHCNES. 
commercial treaties with a view to securing permanent ‘ 
advantages on a reciprocal basis. The short-term treaties 184,814 Angust 22nd, 1921.—IMPROVEMENTS iv Hicu Fre- 
have been more or less a failure, and in view of the fact qurxcy TELernone Systems, Gesellschaft far drahtlose 





N° 206,758 





- - i .B.H., 9 elhofer U i $.W. 11, 
that during the first ten months of the year the value of a ag aS eS ee Me Hi > 
goods sold to Great Britain was estimated at 5000 million This invention relates to high-frequency telephone systems, 
francs, and that the adjoining countries were valuable | and its vbject is to provide a system in which high frequency | A B 


customers, it is proposed to enter into commercial treaties | telephony may be employed over conductors which are collected 
for long periods. It is probable that the next few months together wto cables. The various conductors of a cable are - 
will see some interesting developments in the commercial —- with currents of the same frequency for conversations 
relations between the two countries. in the same direction. In order to prevent back action between | 
the different conversations and consequent cross talk between 
Tanks. the high frequency generator and a speech modulator a frequency | 
. ’ ’ ’ filter calied a machine filter is provided, and between the modu- | 

The experiments carried out with the different | lator and the cable there is a second frequency filter called the | 
systems of tanks have left military authorities somewhat | line filter. A is a high frequency generator, which may consist | oF 
dubious as to the effectiveness of this weapon of warfare | of @ machine, a valve or an are generating oscillations of a | 
in its present form. In the mancuvres two types of tanks | frequenev F, say, in the neighbourhood of 5000. This is con- | 
were employed, with the idea of crushing enemy resistance | "*¢ted to machine filters MF, MF, which have « range of, say, 








and preparing the way for an infantry advance. The than it has for the remainder of its tength—ane B. Seno 3 ihe 
Citroén-Kergesse endl , -ehi has y are used for securing the rail and are screwed into spirals o' 
r emg fee Bi west mee N° 184,614 | wire—shown in the detail sketch—which are embedded in the 


in speed and handiness of control, but the armoured turret | 
is far too light to offer any serious protection, and the use 
of rubber tracks, which can be easily destroyed by 
obstacles on the road, is regarded as a drawback. The | 
other type of tank has a fairly powerful armament, but it | 
weighs 70 tons, and is merely a development of the vehicles | 
used during the war. It is argued that the tank will be | 
always fighting for supremacy with the gun, and that 
already the machine must have armour 25 mm. thick | 
and be able to fire a projectile that will perforate 30 mm. 
at a distance of 300 m. The natural consequence of this 


L L concrete. Two sets of spirals may bo used, so that varying 
| gauges can be accommodated.—-November 16th, 1923. 


FURNACES. 





206,738. December 28th, 1922.—Srer Grates ror Borer 
Fornaces, Babcock and Wilcox, Limited, Oriel House, 
Farringdon-street, London, E.C. 4. 

In this furnace the te steps are pivoted in bearers at A 

and rest on stops B. meath them there run sets of chains C, 

on which there are fixed projections D. As these projections are 





struggle between the armour plate and the gun is the con- > - foot drawn up, beneath the grate, the steps are, one by one, gradually 
struction of increasingly heavy machines, which, if they i B _ D RP F | 

are fitted with endless tracks, will not have the necessary | | | IT 

speed for travelling from one field of operations to the L ‘ L N° 206,736 


other. This means that they will be dependent upon the | 
railway, which will limit its dimensions. Some autho- | 
rities therefore suggest that the tank should be able to | 500 to 5v00. These are connected to speech modulators 8 8, to 
travel on wheels, even when operating in a hostile country, | which speech currents are introduced over lines L L, through 
and that it should be possible to transfer rapidly the road | balancing arrangements B B, the result of the modulation at a 
wheels into an endless track when the vehicle has to over- | frequency F may be taken to increase F to F + F'. The line 


| filter LF. which is interposed between the modulator 8 and the 


come obstacles. From the French oe of view, the | euiite G han, Uhesdtees, 6 sanee betenen Fant B+ FA The 


me of the tank is still far from being satisfactorily | exchange at the other end of the cable has a generator producing 


oscillations of frequency F*, say, 15,000, and the result of “ 

. ae speech modulation will be to increase F* to F* + F!. Acoord- 

Electrical Distribution. | ingly the conductors are provided with receiving filters RF 

The utilisation of hydraulic power for the pro- | beving # range between F* and F? + F. These are connected 

duction of electrical energy is being carried out in pur- Soon taceemaer ee eas tine mp ye ey a ty &-. 
Public = a general plan ag may ee the Ministry of | an upper limit » res 3500. Since the upper limit of a machine 

‘ublic Works. Concessions for hy ro-electric installa- | filter MF is F these machine filters will prevent reaction of one | 

tions are only granted when they fall in with this plan, | speech upon another, and will prevent reaction upon the gene- | 
which is intended to prevent a wasteful expenditure of | rator since the frequency of the oscillations after modulation 

money, and to ensure that the installations are necessary | is above the upper limit of these filters. — November 15th, 1923. 
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| 
| 





for the general echeme of electrification. This does not, | | tilted and lowered gently on to their stops again. In the process 
of course, include hydro-electric plants for industrial or | TRANSMISSION OF POWER. | the fuel, indicated by the cross-hatched area E, is tipped over 
local purposes. Now that the organisation of hydro- on to the bar below that on which it has just rested. scheme 
electric production is nearly completed, the Minister of | )g4815, August 2lst. 1922.—Imrrovements ux Couriinos | for the arrangement of the chains is shown, while another view 
Public Works has appointed a Committee to organise the "yor ELecrric CABLES CompRisiNc Harp aXp Sort Wires, O0t reproduced, indicates ae cam shafte in place of the 
distribution, which is to be arranged in such a way that| —“ Feiten and Guilleaume Carlswerk Actien-Gesellschaft,” | Cb#ins and projections,—November 15th, 1925. 

various centres of production will be dependent on each | of Kiln-Miilheim, Germany. - 

other, so that a period of low water in one may correspond This wmvention relates to & coupling for cables of two SHIPS AND BOATS. 


with a period of high water in another. At the same time, po ager wee Ra mys —s >, A eB Mp 


the centres of distribution will be linked up as far as re OP , ' 
: : : ae clam by a hollow cone E against the inner surface | 206,772, February 26th, 1923.—Sxtrs' Teteorarus, F. W 
possible with heat plants. It is hoped that the organisation | of ie aatiaeeiae arran hollows cone A. The aluminium | Wood, Montclair, Essex County, New Jersey. 

will ensure a regular distribution of energy independently | wires D are pressed by the hollow cone A against the inne | The inventor suggests that the ordinary ships’ telegraph 
of the variations in the sources of supply. | surface of the conically bored bush B, Two conical bushes B | warning signal may not be noticed in the engine-room of o 
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vessel equipped with Diesel engines, on account of the noise 
made by the engines. Consequently, in place of the usual gon; 
he employs a set of diaphragm horns A, similar to those use 


N° 206,772 





on motor cars, to warn the engineer that the telegraph has 
been manipulated. These horns are operated by a serrated 
lise B geared up from the spindle of the telegraph as shown. — 
November 15th, 1923. 


MOTOR CARS AND ROAD TRAFFIC. 


206,758. January 27th, 1923.—Rear Axugs, A. C, Scott, 14, 
Brougham-place, Edinburgh. 
This specification covers a process for the forging of back 


axles for motor vehicles from tubing. The blank is shown in | 


Fig. 1, and is pressed out roughly to the shape indicated in 


N°206,758 _ 


























Fig. 2 by simple tools. It is then transferred to the tool illus 
trated by Figs. 4 and 5, which comprises two sliding internal 
formers A A and two fixed dies B B. The formers are pressed 
apart by the wedge C and the finished shape—Fig. 3—thus given 
to the axle.—-Norember 15th, 1923. 


METALLURGY. 


206,680. October 23rd, 1922.—Freper Heaps ror Incor 

Movutps, W. H. Preston, 66, Mitchell-road, Woodseats ; 

H. Titterton, 24, Francis-street, Attercliffe; and D. T. 
Turner, 43, Brook-road, Meersbrook—all of Sheffield. 

This device is intended for preventing the dropping of rubbish 


N° 206,680 
B 





into the ingot mould during the process of fixing the feeder head. 
It is inserted as shown in Fig. 1, when the plates A A completely 
fill the opening of the mould. When the head -has been fixed 


the handle B is pulled up and the hinged struts C collapse the 

plates—as shown in Fig. 2—when the device can be witivewe 

through the opening of the feedor head,—Novamber 15th, 1923. 
MISCELLANEOUS. 

200,808. July 3rd, 1923.—ImwpRovEMENTs in Anops Casinos 


Brown, Boveri et Cie., of Baden, Switzerland. 





preventing the reversal of the current which takes place in back 
| ignitions, it is usual to give a peculiar conformation to the casing 
i t surrounds the anode. Thus, the casing has been con- 
| stricted to a certain extent at its lower part because experience 
| has shown that this constriction of the outlet aperture for the 
|} arc increases the valve action of the rectifier. This simple 
| funnel-shaped conformation of the casing, however, does not 
| prevent the oceurrence of back ignitions, so that hitherto this 
| expedient has not been found satisfactory. The object of this 


N? 200,808 


| 








| 


| invention is’to provide an improved anode casing for mercury | 


vapour rectifiers. This improved anode casing has a plurality 
of funnel-shaped constrictions situated one behind the other, 
which must be passed in succession by the are issuing from the 
anode on its undivided way to the cathode. This successional 
arrangement of a plurality of funnel-shaped constrictions 
increases the valve action very considerably, so that the rectifier 
is practically closed to the passage of a current of opposite 
direction. A is the anode, B is the insulator carrying the anode 
and the casing, and C D E F are the funnel-shaped constrictions of 
the improved casing. These constrictions do not hinder in any 
way the — of the arc from the anode to the cathode, but 
they prevent the formation of an arc in the case of a reversal of 
the direction of the current.—Norember 8th, 1923. 





206,256. August 9th, 1922.—IMpROVEMENTS IN VENTILATORS® 
G. D. Peters and Co., Limited, of Windsor Works, Slough, 
and Aloysius Brackenbury, of 5/162, Westbourne-terrace, 
Hyde Park, London, W. 2. 

This invention has reference particularly to ventilators suitable 
for application to passenger and other compartments of a rail- 
| way or other moving vehicle. The ventilator shown comprises 

an air duct, consisting of two open-ended tapering portions A A, 

the larger ends of which are flared. The air duct shown has 

vertical side walls B, and is of the same width throughout its 
length, the top and bottom walls of the air duct being bent 
respectively upwardly and downwardly towards the ends of the 


duct in order to provide a passage increasing gradually in cross | 


section from its centre outwardly. <A slot or opening C formed 
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in the top wall of the air duct places the aur duct im communica- 


tion with a surrounding casing D, the bottom of which is open 
and communicates with the compartment or chamber to be 


| ventilated. The casing is otherwise clesed, and its only com- 


munication with the duct is by means of opening C. The duct 
is of less width than the casing, so that vitiated air can reach 
the upper side of the duct through the spaces between the side 
walls B of the duct and the side walls of the casing D. At 
opposite sides of the slot C the lips or edges of the top wall or 


For the purpose of aiding the valve action of the rectifier and | 


I. reversible electric motor G driving a horizontal shaft H. 
| The propeller is mounted on a vertical shaft and a heat insulating 
| coupling K is inserted im this vertical shaft. A specd-reducing 
| gear L connects the horizontal shaft with the vertical shaft. 
} 

| 

N° 206,391 
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The function of the heat-insulating coupling is to prevent the 
transmission of heat from the hot liquid in the vat A to the 
speed-reducing gear and to the motor, thus protecting the 

| lubricating arrangements of the gear and of the motor, as well 
as the insulation of the latter.—Norember 8th, 1923. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this nw on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 

| PLACE at which the meeting is to be held should be clearly stated 


| sine 
1924 

WEDNESDAY AND THURSDAY, JANUARY 2xp AND 3p 
Puysicat Society or Lon~pow AND THe Optical Socrrty.— 


y | ——— College of Science and Technology, South Kensington, 
| S.W. 7. 


Annual exhibition. 3 p.m. to 6 p.m. and 7 p.m. to 
| 10 p.m. 
FRIDAY, JANUARY 4th 
Junior Instirvtion oF EnNoinerers.—39, Victoria-street, 
| 8.W. 1. Lecturette, “‘ Economy of Fuel by Removal of Soot 
from Boiler Tubes,”’ by Mr. L. Manico. 7.30 p.m. 


TUESDAY, JANUARY 8ru. 
Jusior InstrruTion or Enotnerrs.—-Cannon Street Hotel. 
E.C. 4. Dance. 7 p.m. 
FRIDAY, JANUARY Iltu. 


Juxton Lyxstrretion oF Enotveers.—39, Victoria-street 
S.W. 1. Paper, ‘‘ Concrete Engineering,” by Mr. C. O. Mourant 
7.30 p.m 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


R. H. Lonerorsam anv Co., Limited, advise us that they 
have removed their chief office from Doncaster to 18, Adam 
street, Adelphi, London, W.C. 2, although they will continue to 
have a branch office at Prudential Buildings, Doncaster. 

Henry Lea axp Sox, consulting mechanical, electrical and 
heating engineers, of 38, Bennetts-hill, Birmingham, inform us 
that as from December 27th, 1923, their new address will be 
1, Newhall-street, Birmingham. Telegraphic address, “‘ Engi 
neer, Birmingham ;*’ telephone number, Central 113. 

WE are asked to state that Mr. J. Dorman, has resigned the 

ition of engineer to Marine and Locomotive Superheaters, 
Piseited, and British Ljungstrom Marine Turbine Company, 
Limited, and that he proposes to commence business as a con 
sulting marine and mechanical engineer at 24, Lower Leeson- 
street, Dublin, on January Ist, 1924. 

Tue Oxrorp Steam Proves Company, Limited, of Cowley, 
Oxford, informs us that, having found that its name, which it 
has held for fifty-five years, is somewhat misleading to pro- 
spective customers, it has decided that on and after January Ist. 
1924, the name of the company shall be: John Allen and Sons 
(Oxford), Limited. This change, we are informed, is purely « 

; nominal one, no alteration having taken place in the ownership, 
| management, or policy of the company 











| Breakixse ur or Scrxar Merat.-—In comection with the 
| short article on the breaking up of scrap metal by means of 
| explosives, whieh we published in our issue of November 16th, 

Nobel Industries, Limited, have sent us a little booklet dealing 

with the subject. In it there are some excellent hints on the 
| best methods of using explosives for such purposes, for ship 

breaking, excavating and deepening rivers, together with brief 
| particulars as to the appropriate charges for various classes of 
| work. 

Tre Soctery or Enoineers.—We have received from the 
Secretary of the Society of Engineers the following list of 
| Premiums awarded by the Society for papers re before, 
or blished by, it during 1923:—President’s Gold Medal 





plate of the duct are bent or curved upwardly to form a sudd 
enlargement of the air duct, in which an effective vacuum is 
created as the air which enters an open end of the duct and 
is compressed flows at increased velocity past such enlarge- 
ment.—November 8th, 1923. 





| 206,391. 


December 8th, 1922.--IMpROVEMENTS IN GEAR FOR 
AGITATING AND CircuLATING Ligump ms Dye VaTs AND 
THE LUKE, The English Electric Company, Limited, of 
Queen’s House, 28, Kingsway, London, W.C. 2, and Albert 
Brier, of Phenix Works, Bradford. 

This invention relates to gear for agitating and circulating 


liquid which is designed primarily for use with dye vate, but is | 


also applicable for use in cases where similar conditions exist. 
In the drawings the dye vat is denoted by the letter A and 
the vat | by B. There is a wall partitioning off the propeller 
chamber D, from the main space of the vat. Chamber D is 





divided into two parts by horizontal partition E provided with 
a circular hole in which works propeller F. The gear comprises 


| to Mr. J. W. Gordon, K.C., for his paper on “* Railway Surveying 
by Photography”; Bessemer Premium (value £5 5s.) to Mr. 
| P. Mauclere for his paper on ‘‘ The Pneumatic Handling of 
| Petrol and other Inflammable Liquids"; Nursey Premium 
| (value £3 3s.) to Mr. A. Hiley for his paper on “ The Impact 

of Imperfectly Elastic Bodies, with Particular Reference to the 

Effect of the Hammer Blow in Pile Driving ”’ ; Bernays Premium 

(value £3 3s.) to Mr. A. Ferguson for his paper on ‘A New 
| Entirely Automatic Machine for the Mass Production of Glass 
| Bottles”; Society Premium (value £3 3s.) to A. 8. E. Acker - 
| mann for his paper on ‘‘ The Physical Properties of Clay (fifth 
| paper) and the Dynamics of Pile Driving”; Clarke Premium 
(value £5 5s.) to Mr. R. C. Hill for his paper on "s Work Beneatt 
the Waves,” read before the Gloucestershire Engineering Society 
associated with the Society of Engineers ; and Geen smium 
(value £5 5s.) to Mr. H. F. Jones for his paper on “Boilers, 
read before the Crystal Palace Engineering ty, associated 
with the Society of Engineers. 
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